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ABSTRACT 

This  study  investigated  effects  of  computer-assisted  instruction 
(CAI)  on  mathematics  achievement  and  math  attitudes  of  sixth  grade 
students.  One  group  of  students  received  mathematics  computer- 
assisted  instruction  in  the  form  of  drill  and  practice;  the  other  group 
was  instructed  on  similar  problems  with  paper  and  pencil 
mathematics  drill  and  practice  sheets.  The  results  of  this  study  alone 
indicate  no  significant  improvements  in  either  achievement  or 
attitude  as  a  result  of  CAI.  It  should  be  noted,  however,  that  these 
results  are  not  consistent  with  those  of  several  published  studies. 


Microcomputers  are  rapidly  becoming  classroom  fixtures  in 
elementary  school  systems  across  the  country.  The  National  Science 
Foundation  projected  that  the  number  of  microcomputers  in 
classrooms  would  increase  to  one  million  by  1985  (K.  Steele,  M. 
Battista,  G.  Krockover,  1983).  Five  years  after  this  projection  the 
computer  trend  in  education  is  likely  to  escalate  even  more  quickly  as 
computer  software  and  hardware  costs  decrease.  Kulik  &  Kulik  (1987) 
compare  the  evolution  of  computer-based  education  to  the  invention  of 
printing  in  the  15th  century  which  made  books  widely  available — 
which  in  turn,  had  dramatic  effects  on  the  history  of  education. 

As  the  Computer  Age  grips  our  educational  systems  philosophical 
and  psychological  consequences  are  inevitable.  The  benefits  and 
disadvantages  to  students,  teachers,  and  administration  must  be 
carefully  reviewed  and  researched.  Experimentation  should  be 
designed  to  look  at  not  only  the  instructional  effectiveness  of 
computer-based  instruction  but  at  the  social  implications  as  well. 

Due  to  the  many  current  synonyms  of  CAI  it  is  necessary  to  define 
the  terms  I  will  use  in  this  paper.  CAI  can  be  interpreted  as  either 
computer-assisted  instruction,  computer-aided  instruction, 
computer-augmented  instruction,  or  computer-administered 
instruction.  Other  terms  used  in  the  area  are  computer-managed 


instruction  (CMI),  computer-based  instruction  (CBI),  and  computer- 
based  learning  (CBL).  Computer-based  education  (CBE)  is  becoming 
increasingly  accepted  as  a  generic  term  for  microcomputer  education, 
because  it  includes  a  wide  representation  of  computer  applications  (J. 
Kulik,  C.  Kulik,  &  R.  Bangert-Drowns,  1985). 

The  operant  approach  to  learning  is  basically  what  constitutes  CAI. 
During  the  1950's  as  Skinner  investigated  the  learning  process,  he 
found  that  people  efficiently  learn  complex  behavior  if  they  receive  an 
immediate  reward  for  each  step  toward  that  behavior.  A  person  using  a 
teaching  machine  is  rewarded  by  receiving  knowledge  of  correct 
answers  and  by  advancing  on  to  new  material  (World  Book,  1988).  In 
1962  Skinner  wrote: 


In  the  broadest  sense,  teaching  machines  are  simply 
devices  which  make  it  possible  to  apply  our  technical 
knowledge  of  human  behavior  to  the  practical  field  of 
education.  Teaching  is  the  expediting  of  learning.  Students 
learn  without  teaching,  but  the  teacher  arranges  conditions 
under  which  they  learn  more  rapidly  and  effectively  .  In 
recent  years  the  experimental  analysis  is  still  not  widely 
recognized,  even  within  the  behavioral  sciences  themselves, 
but  the  implications  of  some  of  its  achievements  for  education 
can  no  longer  be  ignored  (Ediger,  1988). 


A  central  concept  of  Skinner's  approach  is  reinforcement.  As  a 
student  responds  correctly  he  is  reinforced  which  strengthens  the 
probability  of  the  correct  behavior  in  the  future.  CAI  involves  Skinner's 


approach  to  learning.  First  the  student  reads  a  small  amount  of 
information  on  the  terminal  screen,  to  which  he  then  responds.  If  the 
response  is  correct  an  immediate  reward  is  displayed  on  the  screen 
(ie.:  "excellent"  or  "you're  right").  If  the  student's  response  is 
incorrect  "try  again"  is  displayed  and  the  student  again  attempts  the 
same  problem.  If  after  several  trials  the  student  is  still  responding 
with  an  incorrect  answer,  the  correct  answer  (and  usually  an 
explanation)  is  displayed.  Depending  on  the  program  being  used,  the 
student  can  then  either  review  an  item  of  similar  difficulty  or  advance 
on  to  the  next  problem.  The  student  continues  through  the  program  at 
his  own  pace. 

Griswald  (1984)  describes  CAI  as  relying  "  on  individualized 
learning  tasks...  The  predominant  format  is  drill  and  practice,  which 
generally  involves  daily,  10-20  minute  individual  sessions  at  a  video 
terminal.  During  computer  interaction,  students  respond  to 
information  or  questions  on  material  previously  covered  in  class. 
Responses  result  in  display  of  simple  reinforcers  on  the  terminal 
screen".  Thus,  voluntary  responses  occur  because  they  are  reinforced 
(Ediger.    1988). 

Positive  effects  of  CAI  regarding  achievement  and  attitudes  have 
been  consistently  reported  in  published  research.  A  meta  -analysis 


done  by  Kulik.  Kulik,  &  Bangert-Drowns  (1985)  found  positive  effects 
of  CAI  on  achievement  of  elementary  school  students. 

In  the  typical  application,  students  received 
approximately  26  hours  of  CAI:  15  minutes  per  day,  for 
4  days  a  week,  and  for  a  total  of  26  weeks.  The  effect  of 
this  instruction  was  to  raise  student  achievement 
scores  (relative  to  conventional  instruction)  by  0.47 
standard  deviations,  or  from  the  50th  to  the  68th 
percentile.  This  effect  is  similar  to  effects  reported  in 
earlier  reviews.  Burns  (1981)  and  Hartley  (1978).  for 
example,  each  reported  gains  of  approximately  0.4 
standard  deviations  from  CAI  in  elementary  school 
mathematics.  The  closeness  in  results  from  these 
different  meta-analyses  is  impressive  in  view  of  the 
minimal  overlap  in  the  studies  they  covered  and  the 
different  methodologies  used  in  the  analyses. 

Further  results  of  this  meta-analysis  (Kulik  et  al.  1985)  lends  support 
to  the  idea  that  CAI  has  different  effects  at  different  levels  of 
education.  Kulik  repeatedly  found  that  CAI  has  its  strongest  effects  at 
the  elementary  level  (0.47  standard  deviations)  and  then  progressively 
weaker  effects  in  secondary  (0.36  standard  deviations)  and  higher 
education  levels  (0.26  standard  deviations). 

In  a  study  done  with  disadvantaged  pupils'  cognitive  and  affective 
development.  Mevarech  &  Rich  (1985)  published  results  which 
indicated  that  in  a  combined  CAI-traditional  program,  as  opposed  to 
only  traditional  instruction,  students  consistently  scored  higher  on 


both  cognitive  and  affective  measures  while  grade  level  and  gender 
were  generally  nonsignificant.  Significant  achievement  gains  were  also 
reported  in  drill  and  practice  CAI  in  mathematics  and  to  a  lesser 
extent,  in  reading  and  language  arts  (Griswold,  1984). 

Generally,  computer  applications  have  had  positive  effects  on 
learning.  However,  data  suggest  that  computer  applications  have  been 
used  more  effectively  in  some  areas  than  in  others.  Grade  level,  type  of 
content  and  skill  areas,  and  different  abilities  of  students  all  affect  the 
results  of  CBE  (Roblyer,  Castine,  &  King,  1988). 

After  reviewing  38  studies  and  44  dissertations  on  computer 
applications  Roblyer,  Castine,  &  King  (1988)  concluded  that  computer 
applications  have  a  higher  probability  of  meeting  with  success  at 
college  and  adult  levels  than  at  elementary  and  secondary  levels.  Kulik 
&  Kulik  (1987)  disagree.  After  reviewing  recent  experimental 
research  they  found  that  CBE  raised  student  achievement  in  numerous 
studies;  that  it  had  given  students  a  new  appreciation  for  technology 
and  had  positive  effects  on  students'  attitudes  toward  schools  and 
teaching.  They  reported  that  CAI  "appears  to  have  its  strongest  effects 
in  elementary  schools;  its  effects  appear  to  be  weaker  in  secondary 
schools  and  weakest  in  colleges". 

These  conflicting  results  may  be  due  to  the  type  of  CBE  research 


reviewed.  Kulik  &  Kulik  present  findings  similar  to  those  of  King 
(1988)  when  reviewing  the  effects  of  CMI.  The  average  effect  of  CMI  in 
elementary  schools  reported  by  Kulik  &  Kulik  (1987)  was  to  raise 
student  test  scores  by  0.07  standard  deviations,  whereas  its  average 
effect  in  secondary  schools  was  to  raise  scores  by  0.40  standard 
deviations  (J.  Kulik  et  al.,  1985).  Careful  consideration  of  the  type  of 
CBE  is  imperative  when  assessing  effectiveness  of  CBE  across  various 
levels  of  learning. 

Motivation  and  attitudes  of  students  play  an  important  role  in 
learning.  The  cultural  impact  of  microcomputer  technology  in 
educational  environments  is  changing  the  ways  students'  are  being 
taught  and  the  way  in  which  they  learn.  New  social  implications 
include  the  ways  in  which  children  interact  with  technology  in  a 
variety  of  school /social  settings;  language  patterns  and  speech 
structure  as  related  to  technology;  and  behavior  pattern  development 
as  a  result  of  the  imposition  of  technology  (Diem,  1986).  Considering 
Piagetian  ideas,  (which  stress  use  of  concrete  application  in  teaching 
elementary  aged  children),  these  concepts  relate  to  how  children  are 
building  their  views  of  the  technological  world  based  on  the 
information  systems  interactions  they  encounter  (Diem,  1986). 

It  was  reported  in  several  studies  that  students'  intrinsic  motivation 


has  an  effect  on  achievement  in  CAI.  A  study  done  by  Kinzie,  Sullivan, 
&  Berdel  (1988)  modeled  results  which  "suggest  that  students  given 
limited  control  over  instruction  can  adjust  their  study  behaviors 
appropriately  and  achieve  greater  learning  in  the  same  amount  of  time 
than  can  students  not  given  such  control".  In  studying  intrinsic 
motivation  profiles  in  regard  to  mathematics  CAI,  Mevarech  (1988) 
concluded  that  "children  who  preferred  challenging  tasks,  liked  to 
gain  mastery,  and  were  motivated  by  curiosity  achieved  significantly 
higher  scores  than  their  counterparts  at  the  computer  but  not  on  a 
paper  and  pencil  examination".  An  intrinsic  motivational  model 
described  by  Harter  (1981)  was  reported  to  be  determined  by  two 
orientations:  the  motivational  component  composed  of  curiosity, 
preference  for  challenge,  and  tendency  to  gain  mastery,  and  the 
cognitive  component  constructed  of  independent  judgment  and  self- 
criteria  for  success  and  failure.  Intrinsically  motivated  students  will 
undoubtedly  perform  differently  than  extrinsically  motivated  students 
in  CAI  (as  cited  in  Mevarech,  1988). Extrinsically  motivated  students 
prefer  easier  assignments  and  rely  more  on  external  guidance  than  do 
intrinsically  motivated  students  (Mevarech,  1988).  Thus  it  can  be 
concluded  that  since  independent  mastery  is  so  heavily  emphasized  in 
CAI  systems  and  because  children  do  view  learning  at  the  computer  as 


a  challenging  task  (Mevarech,  1988).  intrinsically  motivated  students 
on  the  average  perform  better  when  learning  mathematics  via  CAI. 

Cognition  and  affective  development  are  frequently  enhanced  by 
CAI  according  to  a  body  of  research  which  studied  students  in  small, 
cooperative,  heterogeneous  groups  for  several  hours  per  week  (e.g. 
Johnson,  Maruyama,  Johnson,  Nelson,  &  Skon,  1981;  Slavin,  1980; 
Mevarech,  &  Rich,  1985).  By  working  in  small  cooperative  groups 
students  exerted  pressure  on  each  other  which  left  the  teacher 
available  to  enhance  the  students'  affective  outcomes  (Mevarech,  & 
Rich,  1985). 

CAI  (specifically  drill  &  practice  in  mathematics)  is  a  special  avenue 
which  allows  disadvantaged  students  to  work  at  their  own  pace  thus 
reducing  the  need  for  pressure  exerted  by  the  teacher.  Mevarech  & 
Rich  (1985)  explain  that  "the  reduction  in  perceived  need  to  exert 
academic  pressure  on  pupils  may  allow  teachers  to  invest  greater 
efforts  in  classroom  processes  which  foster  enhanced  affective 
development  of  pupils".  The  positive  results  cited  by  Mevarech  & 
Rich's  (1985)  study  are  supported  by  other  research  (Kulik  et  al., 
1983)  which  report  positive  effects  of  CAI  on  mathematics 
achievement.  They  conclude  their  study  by  suggesting  that  "CAI  is  not 
a  panacea  for  the  educational  problems  of  disadvantaged  populations, 
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however  its  potency  as  an  instructional  tool  for  the  disadvantaged 
should  not  be  minimized". 

Another  advantage  of  CAI  is  that  it  can  be  personalized  so  that 
students  become  more  motivated  when  using  the  computer.  "Solving 
verbally  stated  problems  is  one  of  the  major  weaknesses  in  children's 
mathematics  achievement"  (National  Education  Assessment  of 
Educational  Progress.  1979;  Anand  &  Ross.  1987).  Piagetian  concepts 
calling  for  concrete  examples  seem  to  be  lacking  in  most  everyday 
math  curriculums.  However,  with  the  help  of  CAI.  students  can  view 
word  problems  concretely  on  the  computer  monitor. 

Anand  and  Ross's  (1987)  research  on  personalized  arithmetic 
materials  produced  positive  results  suggesting  the  benefits  of 
personalized  examples  for  increased  motivation  and  more  meaningful 
learning  of  problem-solving  procedures.  Anand  &  Ross  (1987)  suggest 
that  the  "present  research  implies  that  adapting  problem  context  to 
student  interests  can  be  an  effective  means  of  reducing 
comprehension  problems,  simultaneously  improving  attitudes  toward 
learning  math  material.  It  also  demonstrates  that  with  the  availability 
of  today's  low-cost  microcomputers,  such  a  strategy  is  now  practical  to 
use  as  well." 

In  a  recent  review  Kulik  &  Kulik  (1989)  summarized  results  from 
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254  comparative  studies.  The  following  effects  were  concluded  about 
CAI: 

1.  Students  generally  learned  more  in  classes  in  which 
they  received  computer-based  instruction... 

2.  Students  also  learned  their  lessons  with  less 
instructional  time... 

3.  Students  also  liked  their  classes  more  when  they 
received  computer  help... 

4.  Students  developed  more  positive  attitudes  toward 
computers  when  they  received  help  from  them  in 
school... 

5.  Computers  did  not  however,  have  positive  effects  in 
every  area  in  which  they  were  studied...  (This 
depended  on  the  subject  matter  studied). 

After  carefully  considering  all  the  research  cited  above  this 
experiment  was  designed  and  conducted  in  order  to  see  just  how 
much  improvement  in  mathematics  achievement  could  be  found  by 
using  CAI.  Also,  students'  attitudes  toward  math  were  monitored  in 
order  to  assess  the  effects  of  CAI  on  how  most  students  "feel"  about 
mathematics  study.  It  was  hypothesized  that  CAI  would  have  positive 
effects  on  both  mathematics  achievement  and  attitudes  toward  math. 
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Method 

Subjects  -  139  sixth  grade  students  from  two  junior  high  schools  in  a 
rural  part  of  Central  Virginia  participated  in  this  study.  Two  control 
and  two  experimental  groups  were  obtained  from  Monelison  Junior 
High  School  and  one  control  and  one  experimental  group  were 
obtained  from  Amherst  Junior  High  School.  The  microcomputer  drill 
and  practice  (MDP)  group  included  63  students  assigned  to  three 
already  formed  middle  achievement  mathematics  classes.  The 
conventional  drill  and  practice  (CDP)  group  included  68  students 
assigned  to  three  already  formed  middle  achievement  mathematics 
classes.1  None  of  the  teachers  involved  received  any  special 
instruction  other  than  how  to  fulfill  the  experiment's  requirements. 
The  teachers  in  the  experimental  condition  had  had  little  experience 
using  mathematics  drill  and  practice  computer  programs.  Enough 
information  was  given  them  so  that  they  could  effectively  monitor 
their  students  while  the  students  were  working  on  the  computers. 
Materials  &  Procedure  -  The  MDP  group  used  Conquering  Whole 
Numbers  (Minnesota  Educational  Computing  Corporation;  II  series),  a 
commercially  available  computer-assisted  instructional  drill  and 


1  Middle  mathematics  achievement  was  assesed  by  the  teachers  at  each  school.The 
subjects  in  this  study  were  neither  the  lowest  ability  math  students  or  the  highest 
ability  math  students. 
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practice  series  designed  for  elementary  microcomputer  students 
Mathematical  procedures  covered  by  the  computer  program  included 
addition,  subtraction,  multiplication  and  division.  The  MDP  group  was 
scheduled  to  work  with  the  computer  for  45  minutes  once  a  week  for 
a  period  of  ten  weeks.  Due  to  the  limited  number  of  computers  the 
students  worked  in  pairs  at  each  computer  while  being  monitored  by 
the  teacher.  Students  were  assigned  a  new  partner  within  the  class 
every  other  week.  The  computer  program  was  designed  so  that 
students  would  be  able  to  work  at  their  own  pace.  The  program 
permitted  a  total  of  four  trials  per  problem.  If  a  correct  response  was 
scored  on  the  first  trial  then  that  answer  counted  toward  mastery  of 
that  set.  If  an  incorrect  response  was  scored  on  the  first  trial  then  a 
second  trial  was  displayed.  The  third  trial  included  math  clues  and 
charts  which  were  displayed  along  with  the  restatement  of  the 
problem.  If  needed  the  fourth  trial  presented  a  detailed  procedure  of 
how  to  master  the  problem  as  well  as  the  correct  answer.  Students 
were  given  immediate  feedback  on  their  performance  after 
completing  each  problem.  After  mastering  a  set  of  problems  (8  out  of 
10  problems  on  the  first  trial)  the  program  then  offered  a  math  game 
as  a  reward  for  mastery  work.  After  playing  one  game  the  computer 
automatically  reverted  back  to  the  drill  and  practice  program.  The 

2  See  Appendix  A. 
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computer  program  monitored  and  kept  files  of  all  students'  progress. 
This  program  was  used  as  a  supplemental  tool  for  learning  which 
presented  mathematical  procedures  similar  to  those  in  the  students' 
regular  mathematics  classes. 

The  CDP  group  used  paper  and  pencil  practice  sheets  which  closely 
corresponded  to  the  drills  the  MDP  group  used.  These  practice  sheets 
were  pulled  from  several  non-used  mathematics  teachers'  manuals  and 
kits.3  Approximately  two  pages  of  problems  (average  of  30  problems) 
along  with  a  "bonus"  page  were  included.    These  practice  sheets 
were  picked  up  and  scored  weekly  by  the  experimenter.  The  students 
received  their  checked  work  at  their  next  session.  The  CDP  group 
worked  for  45  minute  periods  each  week  during  the  regular  math 
class  for  a  period  of  ten  weeks.  Students  in  this  group  worked  in  pairs 
and  were  encouraged  to  seek  help  from  other  students  only  when 
needed  and  never  from  the  teacher,  whose  primary  role  was  to 
monitor  students  during  this  time.  Students  were  assigned  a  new 
partner  within  the  class  every  other  week. 

A  standardized  achievement  test  was  sought  but  due  to  time 
limitations  and  publishing  problems  the  test  was  not  obtained. 


3  See  Appendix  B. 

4  Bonus  pages  consisted  of  different  kinds  of  math  word  problems  or  math  puzzles 

that  could  only  add  to  the  number  correct  on  the  students'  paper  and  not  subtract  from 
it.  This  page  was  to  be  completed  only  after  completing  the  entire  set  of  regular 
practice  problems.  This  page  was  optional  for  the  student. 


15 

Consequently  the  instrument  used  to  assess  achievement  was  a  test 
created  by  the  experimenter  to  correspond  with  the  students' 
mathematics  curriculum  which  was  encountered  during  the  ten  week 
period.  Operations  tested  were  addition,  subtraction,  multiplication, 
and  division  of  whole  numbers.  Also  included  were  problems  on 
primes,  factors,  and  multiples  as  fillers.  The  pretests  and  posttests 
were  identical,  except  that  numerical  values  were  changed  for  the  test 
of  retention. 

The  instrument  used  to  assess  math  attitudes  was  an  unpublished 
test  developed  by  P.L.  Peterson  (1978). 6  This  test  was  a  self- 
administered  paper  and  pencil  test  used  in  measuring  4th-6th  grade 
students'  interests  in  mathematics.  It  was  scored  on  a  five-point 
agree-disagree  scale.  Pretest  and  posttest  reliabilities  were  reported 
to  be  around  .907.  This  test  was  administered  to  all  subjects  at  the 
beginning  and  end  of  the  experiment. 

Results 

Due  to  severe  weather  conditions  that  canceled  school  for  several 
days  in  November  and  December  only  nine  of  the  ten  proposed  MDP 


5  See  Appendix  C. 

6  See  Appendix  D. 


7  Reliability  coefficients  reported  by  Peterson  were  computed  using  Cronbach's  alpha. 
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and  CDP  sessions  were  completed.  Of  139  students  who  took  the 
pretest  only  128  took  the  posttest.  The  11  students  who  did  not 
complete  the  posttest  were  excluded  from  the  analysis  of  the  results. 
Of  139  students  who  took  the  attitude  survey  in  September,  only  128 
took  the  attitude  survey  in  December.  Since  the  attitude  surveys  were 
done  anonymously  no  scores  were  omitted. 

All  of  the  students  were  given  pretests  at  the  beginning  of  the 
experiment  and  1 1  weeks  later  at  the  end  of  the  end  of  the 
experiment.  Pretest  and  posttest  means  for  the  MDP  and  CDP  groups 
on  attitudes  and  achievement  are  presented  in  Table  1. 

Table  1 

Pretest  and  Posttest  Means  on  Achievement  and  Attitude  Scales 

MDP  CDP 

Scale  Pre  Post  Pre  Post 

Achievement  19.75  22.55  19.91  23.07 

Attitude  49.24  49.96  48.82  49.28 


Reported  in  Table  2  are  measures  of  the  t-tests.  which  were  scored  on 
posttest,  retest,  and  attitude  survey  results. 
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Table  2 


Means  and  t  values  on  Improvement  for  Achievement 
and  Attitude  Scales 

Improvement  on  Achievement —  Pretest/Posttest 

DF        MDP  Count       CDP  Count        Mean  MDP       Mean  CDP       tvahie 

126  63  65  2.635  3.092  -.845 

Improvement  on  Achievement —  Pretest/Retest 

EF        MDP  Count       CDP  Count        Mean  MDP       Mean  CDP       t  value 
129  62  69  2.016  1.638  .634 


Attitude —  Pre/Post  —  Computer 

DF       Pre  Count         Post  Count  Mean  Pre 

128             68                       62  49.132 

Attitude  —  Pre/Post  —  Control 

DF       Pre  Count         Post  Count  Mean  Pre 

134             71                        65  48.718 


Mean  Post       t  value 
49.565  -.253 


Mean  Post       t  value 
49.277  -.312 


P  value 

,1  <p<  .375 


P  value 

,1  <p<  .375 

P  value 

p  >  .4 


P  value 

p  >  .4 


Given  the  possibility  that  there  might  have  been  an  interactive 
effect  of  teacher  with  instructional  mode  an  ANOVA  was  used  to 
compare  the  differences  between  the  students  of  teacher  W  and 
teacher  G  from  Monelison  Junior  High  School,  since  each  of  these 
teachers  had  one  MDP  and  one  CDP  group.  The  analysis  of  variance  of 
posttest  scores  (in  both  attitude  and  achievement)  is  presented  in 
Table  3. 
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Table  3: 


ANOVA  Assessments  of  Mathematics  Achievement  and  Math  Attitudes 

Achievement*  between  teacher  W  and  teacher  G 

Source 

EF 

Sum  Squares 

Mean  Sauare 

F-test 

P  value 

Subgroups 

3 

128.863 

42.954 

— 

— 

A** 

1 

11.681 

11.681 

1.189 

p  >  .25 

B*** 

1 

83.199 

83.199 

8.472 

.0001  <  k  -005 

AxB 

1 

33.984 

33.984 

3.460 

.05  <  pc  .10 

Error 

68 

667.789 

9.820 

Total 

71 

796.653 

Pre-attitude  between  teacher  W  and  teacher  G 


Source 

EF 

Sum  Squares 

Mean  Square 

F-test 

P  value 

Subgroups 

3 

919.574 

306.525 

— 

A** 

1 

212.488 

212.488 

2.015 

.10  <  p£  -25 

B*** 

1 

458.325 

458.325 

4.347 

.025  <  K  -05 

AxB 

1 

248.761 

248.761 

2.359 

.10  <  p^.25 

Error 

78 

8223.645 

105.431 

Total 

81 

9143.220 

Post-attitude  between  teacher  W  and  teacher  G 


Source 

EF 

Sum  Squares 

Mean  Sauare 

F-test 

P  value 

Subgroups 

3 

577.892 

192.631 

— 

— 

A** 

1 

104.224 

104.224 

.906 

p  >  .25 

B*** 

1 

47.667 

47.667 

.414 

p  >  .25 

AxB 

1 

426.001 

426.001 

3.703 

.05  <  k  -25 

Error 

72 

8283.306 

115.046 

Total 

75 

8861.197 

*  Measured  as  the  amount  of  improvement  between  the  pretest  and  the  posttest 
**  MDP/CDP 

*  *  *  Teacher  W /Teacher  G 
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Discussion 

The  results  of  this  study  indicate  that  computer-assisted  drill  and 

practice  instruction  did  not  significantly  improve  math  achievement 
or  math  attitudes  of  sixth  grade  students.  Although  both  MDP  and  CDP 
achievement  groups  improved,  statistically  significant  differences 
were  not  found  for  either  measure  (posttest  or  retest).  Thus,  one  must 
conclude  that  there  was  no  real  advantage  to  being  in  the  MDP  group. 
Several  factors  may  possibly  account  for  these  findings. 

Extraneous  variables  such  as  time  of  day,  weather  and  teacher  styles 
may  have  interfered  with  the  students'  performance.  Also,  the 
posttests  were  given  only  1  -2  days  prior  to  the  beginning  of  the 
students'  Christmas  vacation.  Distractions  associated  with  the  onset  of 
vacation   may  have  accounted  for  the  less  than  hoped  for  posttest 
scores  in  the  MDP  group.  Due  to  time  limitations  it  was  impossible  to 
obtain  a  standardized  test  for  use  in  determining  the  pretest  and 
posttest  achievement  scores.  A  tried  and  tested  evaluative  tool  may 
have  produced  more  positive  results.  Another  possible  factor  in  the 
outcome  may  have  been  the  manner  in  which  the  MDP  group  worked 
in  pairs.  The  experimenter  observed  on  occasions  that  the  higher 
achieving  student  of  a  pair  would  consistently  solve  all  the  problems 
presented  so  that  mastery  of  the  set  could  be  obtained  and  thus  a 
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bonus  game  be  more  quickly  awarded. 

Still,  the  majority  of  published  research  has  found  that  students' 
achievement  was  greater  in  CAI  drill  and  practice  than  in  control 
group  situations  (Hativa,  1988;  e.g.,  summaries  of  studies  by  Hartley, 
1977;  Burns  &  Bozeman.  1981;  Kulik,  Kulik,  &  Bangert-Drowns, 
1985;  and  Niemiec  &  Walberg,  1985). 

In  this  study,  math  attitudes  improved  only  slightly  in  both  the 
MDP  and  CDP  groups.  These  results,  which  are  similar  to  those  found 
in  Kulik  &  Kulik's  (1987)  review  of  CBI  and  Griswold's  (1984)  study  of 
CAI,  suggest  that  there  was  no  advantage  to  being  in  the  MDP  group. 

The  results  of  the  ANOVA's  proved  to  be  significant  in  several 
conditions.  Comparisons  of  achievement  and  pre-instructional  attitude 
both  revealed  a  significant  "teacher"  effect.  Teacher  differences  may 
have  accounted  also  for  the  lower  MDP  posttest  achievement  scores. 
The  attitude  measure  for  the  pretest  was  found  to  be  significant  for 
the  teacher  condition  but  there  was  no  significant  teacher  effect  for 
the  posttest  measure  on  attitude.  These  results  indicate  that  the 
teacher  variable  played  a  significant  part  in  the  scores  obtained  at  one 
of  the  junior  high  schools.  Having  a  computer  lab  technician  monitor 
all  MDP  groups  and  a  school  classroom  aid  monitor  all  CDP  groups  may 
have  produced  tighter  control  of  some  of  the  extraneous  variables. 
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Although  the  results  of  this  study  indicated  nonsignificant  results 
for  mathematics  achievement  (similar  results  were  also  reported  in 
Steel  et  al.  (1983)]  and  attitude  toward  mathematics,  previous  studies 
have  reported  positive  effects  for  the  use  of  CAI  in  math  as  well  as 
other  content  areas  (Hativa,  1988;  e.g.,  summaries  of  studies  by 
Hartley,  1977;  Bums  &  Bozeman,  1981;  Kulik,  Kulik.  &  Bangert- 
Drowns,  1985;  and  Niemiec  &  Walberg,  1985).  Careful  consideration 
of  procedures  and  methods  must  be  given  when  designing  research 
experiments  on  CAI.  Another  important  factor  to  consider  when 
testing  students  is  the  time  of  year.  The  fact  that  the  posttests  in  this 
study  were  given  to  the  subjects  1-2  days  before  their  Christmas 
vacation  lends  plausibility  to  the  assumption  that  the  students  were 
less  motivated  to  engage  in  testing  of  any  kind.  Also,  whenever 
possible,  future  studies  should  test  subjects  who  have  worked 
individually  (instead  of  in  pairs)  at  the  computer.  Additional  studies, 
similar  to  this  one  but  employing  standardized  tests  may  well  produce 
different  results.  With  tighter  control,  a  longer  period  of  practice 
sessions,  and  possibly  a  variety  of  CAI  programs,  more  promising 
results  might  surely  be  obtained.  Without  a  doubt,  those  students  in 
the  MDP  group  were  more  computer  literate  as  a  result  of  this 
experiment. 

The  ever  increasing  use  of  computer  technology  in  the  classroom 
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will  soon  demand  that  students  be  as  knowledgeable  about  the 
computer  as  they  are  about  a  television  set.  Computers  are  no  longer 
considered  as  the  technology  of  the  future.  The  future  has  already 
arrived.  It  is  imperative  that  educators  reevaluate  their  teaching 
methods  so  that  CAI  can  be  effectively  incorporated  into  the 
mainstream  of  education.  The  students  of  today  will  no  doubt  use  the 
computer  technology  of  tomorrow  as  they  enter  the  work  force  of  the 
1990's  and  beyond.  Future  research  in  this  field  can  give  educators  a 
strong  foundation  for  presenting  CAI  so  that  it  is  definitely  beneficial 
to  students. 
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INTRODUCTION 

Conquering  Whole  Numbers  gives  students  practice  with  relatively  difficult  whole-number 
problems  involving  addition,  subtraction,  multiplication,  and  division.  Tnese  problems  can  be 
characterized  in  general  as  those  involving  large  numbers  and  multiple  regroupings.  Each  problem 
type  includes  built-in  help  sequences  for  students  who  seem  to  be  having  trouble.  Teacher  Options 
are  provided  that  allow  instructors  to  regulate  the  operations  and  problem  types  available  to  the 
student  and  to  view  records  of  student  performance. 

The  sequences  used  by  students  to  enter  their  answers  and  show  their  work  is  patterned  closely 
after  the  way  one  might  solve  similar  problems  using  paper  and  pencil.  Giving  students  complete 
control  over  the  method  of  input  would  be  both  difficult  to  implement  2nd  quite  confusing  to  the 
student  For  this  reason,  you  should  compare  the  problem-solving  style  used  in  the  programs  to 
the  style  that  you  have  taught  your  students.  If  major  differences  exist  in  any  operation,  you  can 
simply  use  a  Teacher  Option  to  turn  that  operation  off. 

Also  available  on  this  diskette  are  three  math-oriented  games:  Bagels,  Tax  Collector,  and 
Bowling.  The  use  of  these  games  can  be  controlled  by  the  teacher.  A  Teacher  Option  permits 
instructors  to  choose  whether  the  games  will  be  available  to  students  from  the  start  (that  is,  from 
the  main  menu)  or  only  upon  completion  of  a  set  of  problems.  In  this  way,  these  games  can  be 
used  either  as  problem-solving  activities  or  as  motivation  to  complete  problem  sets.  In  the  case  of 
Bowling,  students  can  be  given  an  opportunity  to  practice  their  mental  addition  skills  as  they  learn 
how  to  keep  score. 

Students  can  exit  a  program  or  game  by  pressing  the  Escape  (Esc)  Key  twice  anytime  the  program 
is  waiting  for  a  response.  The  sound  can  also  be  turned  on  or  off  while  viewing  the  main  menu 
screen  or  during  a  game  by  holding  down  the  Control  Key  and  typing  the  letter  S  (Control-S). 

To  use  Conquering  Whole  Numbers,  you  will  need  the  program  diskette,  a  64K  Apple  II 
series  computer,  a  monochrome  or  color  monitor,  and  a  disk  drive. 

If  you  find  this  package  useful,  you  may  be  interested  in  other  similar  MECC  products.  This 
package,  Conquering  Whole  Numbers,  is  part  of  the  Conquering  Math  Series.  Also 
available  is  the  Mastering  Math  Series  for  students  in  Grades  1-4.  This  series  of  ten  diskettes 
also  deals  with  the  whole-number  operations  of  addition,  subtraction,  multiplication,  and  division. 
The  problems  range  from  beginning  facts  through  problems  involving  a  single  regroup. 
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TEACHER  OPTIONS 

Accessing  Teacher  Options 

This  package  contains  several  Teacher  Options.  These  options  allow  you  to  adjust  the  content, 
view  student  results,  and  control  the  use  of  the  games  available  on  the  diskette.  You  can  access  the 
Teacher  Options  menu  while  viewing  the  main  menu  of  Conquering  Whole  Numbers  (Figure  1 )  by 
pressing  Control-A  (hold  down  the  Control  Key  and  press  the  A  Key).  The  Teacher  Options  menu 
will  then  appear  (Figure  2). 
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Figure  2 


Rgure  1 
Option  1:   See/Change  problem  settings 

Selecting  this  option  will  display  a  table  showing  the  current  settings  on  your  diskette  (Figure  3). 
The  column  labeled  "On/Off"  indicates  which  operations  will  appear  on  the  main  menu  of  the 
diskette.  The  number  of  problems  in  each  program  and  the  mastery  level  are  also  displayed. 
("Mastery  level"  refers  to  the  percentage  of  problems  that  you  decide  students  must  answer 
correctly  in  order  to  have  achieved  "mastery"  of  the  skills  involved  with  that  set  of  problems.) 
There  are  four  different  types  of  problems  available  for  each  operation.  The  check  marks  indicate 
the  current  combination  of  types  being  used  Moving  the  cursor  into  the  problem  type  field  will 
produce  brief  descriptions  of  each  type  (Figure  4).  A  detailed  description  of  the  problem  types  and 
the  implications  of  your  choices  are  described  later  in  this  manual  (pages  6,  9,  12,  and  15).  * 
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Problen    types    (+): 

A--    1    digit   divisor 

B:    2    digit    divisor 

C:    Quotient    has    an    internal    zero 

0:    Quotient    ends    in   zero 
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TEACHER  OPTIONS  (continued) 


Option  2:  See/Change  "regroup"  phrases 

Students  have  the  opportunity  to  regroup  while  working  problems.  For  example,  the  screen 
shown  in  Figure  5  contains  the  phrase  "Press  "R'  to  rename,"  an  option  for  students  working  the 
problem.  That  phrase,  however,  is  not  universally  accepted  by  either  textbook  publishers  or 
classroom  teachers.  For  this  reason,  you  are  given  a  choice  of  three  popular  phrases  for  each 
operation  (Figure  6).  (The  phrases  selected  for  subtraction  and  multiplication  are  used  when 
necessary  in  division.)  Your  choices  for  these  phrases  are  recorded  on  the  diskette  and  remain  in 
use  until  changed  again. 
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Option  3:  See/Change  game  settings 

Three  mathematically  oriented  games  have  been  placed  on  this  diskette  for  motivational  and 
instructional  purposes.  You  can  regulate  the  use  of  these  games  so  that  a  student  can  play  only  if 
he  or  she  hasmastered  a  set  of  problems.  On  the  other  hand,  you  may  wish  to  use  these  games  as 
problem-solving  activities.  For  this  reason,  you  can  control  their  availability  and  how  they  are 
accessed  by  the  student  (Figure  7).  In  addition  to  being  able  to  turn  a  game  completely  off,  you 
can  also  set  the  number  of  times  a  student  may  play  a  game  after  completing  a  set  of  problems 
(Figure  8).  This  feature  is  ignored  if  a  student  accesses  a  game  directly  from  the  main  menu. 
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TEACHER  OPTIONS  (continued) 


Option  4:  Restore  original  settings 

This  option  allows  you  to  restore  the  problems,  regroup  phrases,  and  games  to  their  original 
settings.  These  original  settings  are  shown  on  page  2  (Figure  3)  and  page  3  (Figures  6  and  7). 

Option  5:  See/Print/Delete  student  results         ._-_:_. 

The  diskette  can  store  the  results  for  as  many  as  75  student  sessions.  Once  the  results  file  is  filled, 
the  program  will  automatically  start  erasing  the  oldest  results  as  new  results  are  saved  (Figure  9). 
The  results  displayed  indicate' the  operation  used,  the  score,  and  whether  mastery  was  reached 
(Figure  10).  If  you  have  a  printer  attached,  you  can  print  any  single  screen  of  results  as  it  appears 
on  the  screen.  You  can  also  choose  the  option  to  print  all  of  the  results.  Further, -this  option 
allows  you  to  delete  all  of  the  results  currently  saved  on  the  diskette.  This  "clean-up"  feature  is 
especially  useful  at  the  start  of  the  year  or  after  a  class  completes  a  unit  using  these  programs. 
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Option  6:  Use  printer  support 

This  option  is  provided  in  order  to  accommodate  the  use  of  a  printer  for  printing  student  results. 
For  detailed  instructions  on  using  this  option,  refer  to  Appendix  B,  found  on  pages  25-26  of  this 
manual. 
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Addition  gives  students  practice  at  four  different  tvpes  of  addition  problems  that  involve  large 
addends  and  multiple  reeroupinus.  The  number  of  problems,  the  types  presented,  and  the  mastery 
level  are  adjustable  throush  the  use  of  the  Teacher  Options.  If  a  stuoent  misses  any  problem  twice, 
a  remedial  sequence  "steps"  the  student  through  the  problem  For  motivational  purposes,  games 
can.  be  made  available  xo  the  student  following  the  session.       ...      -_.,.. 
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Curriculum  Area: 
r_"""\ ""    Subject: 

Topic: 

Type: 

Grade  Range: 

Classroom  Use: 


Mathematics 
Arithmetic 
Addition-  - 


Drill  and  Practice 

3-5 

Individual 


LEARNING  OBJECTIVES 


♦AfteMismgthis  program,  the  student -will  have  received  practice  in: 

— •  -  adding  two  3-  or  4-digit  addends  with  two  regroups; 

•  adding  two  4-digit  addends  with  three  regroups; 

•  adding  two  2-,  3-,  or  4-digit  addends  with  at  least  one  regroup  to  a  9; 

•  adding  three  or  four  addends  with  from  3  to  5  digits  each  and  having  two  or  more 
regroups. 


ADDITION 


USE  IN  AN  INSTRUCTIONAL  SETTING 


Preparation 

Because  this  is  a  reinforcement  activity,  it  is  assumed  that  the  skills  involved  have  already  been 
taught  to  the  students.  Before  allowing  students  to  use  "this  program,  you  should  review  the  four 
types  of  problems  that  are  available.  If  students  are  not  ready  for  any  of  the  types  listed  below, 
those  types  should  be  turned  off  using  the  Teacher  Options. 


Type  A:     These  problems  have  two  3-  or  4-digit  addends  and  exactly  two  regroups. 
Examples: 


583 

±  674 


9734 

+  9655 


8826 

+  706 


Type  B:     These  problems  have  two  4-digit  addends  and  exactly  three  regroups. 

Example:  7465 

+  1687 


Type  C:     These  problems  have  two  addends  that  contain  2-,  3-,  or  4-digits.  The 
top  addend  also  contains  at  least  one  9  to  which  a  student  must  regroup. 


Examples: 


9943 
82 


965 

57 


Type  D:     These  problems  have  either  three  or  four  addends  with  each  addend 

containing  from  3  to  5  digits.  Each  problem  has  at  least  two  regroups. 


Examples: 


4592 
7338 

+  9245 


56642 

823 

8231 

+  9QQ2 


234 
908 
774 

±325. 


Once  you  have  determined  which  combination  of  the  above  problem  types  you  wish  to  use,  the 
next  step  is  to  set  the  number  of  problems.  You  can  set  between  5  and  25  problems.  The 
problems  will  be  evenly  distributed  among  the  types  selected.  The  order  in  which  the  problems  are 
presented,  however,  is  random. 

The  next  step  is  to  set  the  desired  mastery  level.  The  mastery  level  can  be  used  in  conjunction  with 
the  games  in  order  to  provide  motivation.  If  you  do  not  allow  students  to  access  the  games  from 
the  main  menu  and  require  that  they  attain  mastery  in  order  to  play  games,  you  may  find  students 
putting  forth  more  effort 


ADDITION 


USE  IN  AN  INSTRUCTIONAL  SETTING  (continued) 


Using  the  Program 

This  program  is  meant  to  be  used  with  individual  students.  Students  must  enter  their  full  name  for 
record-keeping  purposes.  The  students  are  then  given  the  entire  set  of  problems  as  designed  by  the 
teacher  through  the  use  of  the  Teacher  Options.  If  students  find  it  necessary  to  quit  before 
completing  the  entire  set,  instruct  them  to  press  the  Escape  (Esc)  Key  twice.  This  will  give  them  a 
summary  of  their  session  and  save  the  results  for  you  to  view.  If  students  turn  the  computer  off 
while  in  the  middle  of  a  session,  the  results  will  not  be  saved.  Students  who  exit  a  program  early 
are  returned  to  the  main  menu  without  being  given  an  option  to  play  a  game.  This  is  done  to 
encourage  students  to  work  the  complete  set  of  problems. 

The  basic  format  of  the  lesson  screen  is  shown  below  (Figure  1).  Students  can  do  regrouping  on 
the  screen  by  pressing  the  appropriate  key  (indicated  on  the  screen).  The  wording  of  the  phrase 
seen  by  the  student  can  be  controlled  through  the  Teacher  Options.  (See  page  3.)  If  students  miss 
the  problem  twice,  they  are  then  taken  through  the  steps  of  solving  the  problem  (Figure  2).  The 
essential  portion  of  the  problem  is  highlighted  and  the  steps  involving  the  actual  regrouping  are 
required. 
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Figure  2 


At  the  conclusion  of  the  program,  a  summary  is 
given  to  the  students  along  with  a  list  of  options 
(Figure  3). 
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2.  Play  a    gane 
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SUBTRACTION 


DESCRIPTION 


Subtraction  gives  students  practice  at  up  to  four  different  types  of  subtraction  problems  that 
involve  regrouping.  The  number  of  problems,  the  types  of  problems  presented,  and  the  mastery 
level  are  adjustable  through  the  use  of  the  Teacher  Options.  If  a  student  misses  any  problem  twice, 
a  remedial  sequence  "steps"  the  student  through  the  problem.  For  motivational  purposes,  games 
can  be  made  available  to  the  student  following  the  session. 


Curriculum  Area: 

Subject: 

Topic: 

Type: 

Grade  Range: 

Classroom  Use: 


Mathematics 

Arithmetic 

Subtraction 

Drill  and  Practice 

3-5 

Individual 


LEARNING  OBJECTIVES 

After  using  this  program,  the  student  will  have  received  practice  in: 

•  subtraction  with  exactly  two  regroups  needed; 

•  subtraction  with  exactly  three  regroups  needed; 

•  subtraction  involving  minuends  with  one  or  more  internal  zeroes  and  regrouping  across 
the  zeroes  required; 

•  subtraction  involving  minuends  ending  in  one  or  more  zeroes  and  regrouping  to  the 
zeroes  required. 
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SUBTRACTION 


USE  IN  AN  INSTRUCTIONAL  SETTING 


Preparation 


Because  this  is  a  reinforcement  activity,  it  is  assumed  that  the  skills  involved  have  already  been 
taught  to  the  students.  Before  allowing  students  to  use  the  program,  you  should  review  the  four 
types  of  problems  that  are  available.  If  students  are  not  ready  for  any  of  the  types  listed  below, 
those  types  should  be  turned  off  using  the  Teacher  Options. 


Type  A: 

These  problems  have  a  minuend  containing  either  three  or  four  digits  and  a 
subtrahend  with  from  two  to  four  digits.  The  problem  will  require  that 
the  student  do  two  regroups. 

Examples:            9291                  915                3845                4812 
.7445                 -876                 -    88                 -931 

TypeB: 

These  problems  have  minuends  and  subtrahends  that  both  have  four  digits. 
The  problem  will  require  that  the  student  do  three  regroups. 

Example:             5238 
-3359 

TypeC: 

These  problems  have  minuends  that  contain  one  or  two  internal  zeroes.  The 
problem  requires  that  regrouping  across  the  zero(es)  must  occur. 

Examples:            8004                 503                8032                7001 
-2548             -3S8             -777             -  93 

TypeD: 

r 
These  problems  have  minuends  that  end  in  zero(es). 

Examples:             500               3000               4780 
-275            - 1596             z&52 

Once  you  have  determined  which  combination  of  the  above  problem  types  you  wish  to  use,  the 
next  step  is  to  set  the  number  of  problems.  You  can  set  between  5  and  25  problems.  The 
problems  will  be  evenly  distributed  among  the  types  selected.  The  order  in  which  the  problems  are 
presented,  however,  is  random. 

The  next  step  is  to  set  the  desired  mastery  level.  The  mastery  level  can  be  used  in  conjunction  with 
the  games  to  provide  motivation.  If  you  do  not  allow  students  to  access  the  games  from  the  main  ' 
menu  and  require  that  they  attain  mastery  in  order  to  play  games,  you  may  find  students  putting 
forth  more  effort. 
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U§E  IN  AN  INSTRUCTIONAL  SETTING  (continued) 

Using  the  Program 

This  program  is  meant  to  be  used  with  individual  students.  Students  must  enter  their  full  name  for 
record-keeping  purposes.  The  students  are  then  given  the  entire  set  of  problems  as  designed  by  the 
teacher  through  the  use  of  the  Teacher  Options.  If  students  find  it  necessary  to  quit  before 
completing  the  entire  set,  instruct  them  to  press  the  Escape  (Esc)  Key  twice.  This  will  give  them  a 
Summary  of  their  session  and  save  the  results  for  you  to  view.  If  students  turn  the  computer  off 
while  in  the  middle  of  a  session,  the  results  will  not  be  saved.  Students  who  exit  a  program  early 
are  returned  to  the  main  menu  without  being  given  an  option  to  play  a  game.  This  is  done  to 
encourage  students  to  work  the  complete  set  of  problems. 

The  basic  format  of  the  lesson  screen  is  shown  below  (Figure  1).  Students  can  do  regrouping 
right  on  the  screen  by  pressing  the  appropriate  key  (indicated  on  the  screen).  The  wording  of  the 
phrase  seen  by  the  student  can  be  controlled  through  the  Teacher  Options.  (See  page  3.)  If 
students  miss  the  problem  twice,  they  are  then  taken  through  the  steps  of  solving  the  problem 
(Figure  2).  The  essential  portion  of  the  problem  is  highlighted  and  the  steps  involving  the  actual 
regrouping  are  required. 
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At  the  conclusion  of  the  program,  a  summary  is 
given  to  the  students  along  with  a  list  of  options 
(Figure  3). 
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Figure  3 


MULTIPLICATION 


DESCRIPTION.  77.  77 


Multiplication  gives  students  practice  at  four  different  types  of  multiplication  problems  that 
involve  large  factors  and  multiple  regroupings.  The  number  of  problems,  the  types  presented,  and 
the  masteiy  level  are  adjustable  through  the  use  of  the  Teacher  Options.  If  a  student  misses  any 
problem  twice,  a  remedial  sequence  "steps"  the  student  through  the  problem.  For  motivational 
purposes,  games  can, be  made  available  to  the  student  following  the  session. 
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Curriculum  Area: 

Subject 

.  .  Topic: 

Type: 

Grade  Range: 

Classroom  Use: 


Mathematics 

Arithmetic 

Multiplication 

Drill  and  Practice 

4-6 

Individual 


I    ' 


LEARNING  OBJECTIVES 

After  using  this  program,  the  student  will  have  received  practice  in:     .. 

•  multiplying  two  factors  with  2  or  3  digits  and  no  regrouping; 

•  multiplying  a  2-  to  4-digit  number  by  a  2-digit  number  with  regrouping; 

•  multiplying  a  3-  or  4-digit  number  by  a  3-digit  number  with  regrouping; 

multiplying  a  3-  or  4-digit  number  by  a  2-  or  3-digit  number  with  regrouping  and 
at  least  one  factor  containing  an  internal  zero. 
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MULTIPLICATION 


USE  IN  AN  INSTRUCTIONAL  SETTING 


Preparation 


Because  this  is  a  reinforcement  activity,  it  is  assumed  that  the  skills  involved  have  already  been 
taught  to  the  students.  Before  allowing  students  to  use  the  program,  you  should  review  the  four 
types  of  problems  that  are  available.  If  students  are  not  ready  for  any  of  the  types  listed  below, 
those  types  should  be  turned  off  using  the  Teacher  Options. 


Type  A: 


These  problems  stress  the  procedure  when  multiplying  with  a  2-  or 
3-digit  number.  For  this  reason,  there  is  no  regrouping  required.  " 


Examples: 


230 
x31 


485 
x  111 


412 
x2l 


24 

202 


Type  B:     These  problems  have  2-  to  4-digit  multiplicands  and  2-digit  multipliers. 
Students  will  be  required  to  regroup  while  working  the  problem- 
Examples: 


59 

x36 


357 
x78 


4912 


TypeC: 


These  problems  are  slightly  more  difficult  than  type  B  in  that  they  have  3-  or 
4-digit  multiplicands  and  3-digit  multipliers.  Students  will  be  required  to 
regroup  while  working  this  type  of  problem. 


Examples: 


529 

x366 


4912 

x247 


TypeD: 


These  problems  involve  multiplicands  with  3-  or  4-digits  and  multipliers  with 
2-  or  3-digits.  Also,  at  least  one  of  the  factors  has  an  internal  zero.  Again,  each 
problem  will  involve  regrouping. 


Examples: 


805 
x39 


9005 

x724 


823 

x606 


Once  you  have  determined  which  combination  of  the  above  problem  types  you  wish  to  use,  the 
next  step  is  to  set  the  number  of  problems.  You  can  set  between  5  and  25  problems.  The 
problems  will  be  evenly  distributed  among  the  types  selected.  The  order  in  which  the  problems  are 
presented,  however,  is  random. 

The  next  step  is  to  set  the  desired  mastery  level.  The  mastery  level  can  be  used  in  conjunction  with 
the  games  to  provide  motivation.  If  you  do  not  allow  students  to  access  the  games  from  the  main 
menu  and  require  that  they  attain  mastery  in  order  to  play  games,  you  may  find  students  putting 
forth  more  effort. 
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MULTIPLICATION 


USE  IN  AN  INSTRUCTIONAL  SETTING  (continued) 


Using  the  Program 

This  program  is  meant  to  be  used  with  individual  students.  Students  must  enter  their  full  name  for 
record-keeping  purposes.  The  students  are  then  given  the  entire  set  of  problems  as  designed  by  the 
teacher  through  the  use  of  the  Teacher  Options.  If  students  find  it  necessary  to  quit  before 
completing  the  entire  set,  instruct  them  to  press  the  Escape  (Esc)  Key  twice.  This  will  give  them  a 
summary  of  their  session  and  save  the  results  for  you  to  view.  If  students  turn  the  computer  off 
while  in  the  middle  of  a  session,  the  results  will  not  be  saved.  Students  who  exit  a  program  early 
are  returned  to  the  main  menu  without  being  given  an  option  to  play  a  game.  This  is  done  to 
encourage  students  to  work  the  complete  set  of  problems. 

The  basic  format  of  the  lesson  screen  is  shown  below  (Figure  1).  Students  can  do  regrouping 
right  on  the  screen  by  pressing  the  appropriate  key  (indicated  on  the  screen).  The  wording  of  the 
phrase  seen  by  the  student  can  be  controlled  through  the  Teacher  Options.  (See  page  3.)  If 
students  miss  the  problem  twice,  they  are  then  taken  through  the  steps  of  solving  the  problem 
(Figure  2).  The  essential  portion  of  the  problem  is  highlighted  and  the  steps  involving  the  actual 
regrouping  are  required. 


Problen     3     of    5 


3 

26  1 
x  257 

1827 
3050 


Press    'R'   to   regroup 


Rgure  1 


At  the  conclusion  of  the  program,  a  summary  is 
given  to  the  students  along  with  a  list  of  options 
(Figure  3). 


J   V 


Pr 

•oblen 

4     of    5 

8    x    0    r    C 
8x1    =    8 

8    x    ?    =    16 

nrra«?r*F7T 

6     4 

5386 

8    x    4    =    32 
8    x    5    =    40 
8    x    6    =    48 
8    x    7    =    56 
8    x    8    =    64 
8    x    9    -    72 

x      2  18 
§88 

product 
24 


Figure  2 


Multiplication 
Terry  Putnan 


Problens  worked 5 

Nunber  of  problens 

right  on  first  try 3 


You  can: 

2.  Play  a  9ane 

3.  Return  to  the  nain  nenu 
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arrous  to  move.   Press  Ret 


urn.   J 


Rgure  3 
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DIVISION 


DESCRIPTION 


Division  gives  students  practice  at  four  different  types  of  division  problems.  The  number  of 
problems,  the  types  of  problems  presented,  and  the  mastery  level  are  adjustable  through  the  use  of 
the  Teacher  Options.  Because  of  the  complex  nature  of  a  long  division  problem,  students  are 
alerted  to  any  errors  made  while  working  the  problem  and  receive  help.  For  motivational 
purposes,  games  can  be  made  available  to  the  student  following  the  problem  set. 


Curriculum  Area: 

Subject: 

Topic: 

Type: 

Grade  Range: 

Classroom  Use: 


Mathematics 

Arithmetic 

Division 

Drill  and  Practice 

5-6 

Individual 


LEARNING  OBJECTIVES 

After  using  this  program,  the  student  will  have  received  practice  in: 

•  dividing  a  3-  or  4-digit  dividend  by  a  1 -digit  divisor  with  a  remainder  possible; 

dividing  a  2-  to  5-digit  dividend  by  a  2-digit  divisor  with  a  remainder  possible; 

dividing  a  4-  or  5-digit  dividend  by  a  2-digit  divisor  with  a  remainder  possible  and 
with  the  quotient  having  an  internal  zero; 

•  dividing  a  3-  or  4-digit  dividend  by  a  2-digit  divisor  with  a  remainder  possible  and 
with  the  quotient  ending  in  a  zero. 
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DIVISION 
USE  IN  AN  INSTRUCTIONAL  SETTING 

Preparation 

Because  this  is  a  reinforcement  activity,  it  is  assumed  that  the  skills  involved  have  already  been 
taught  to  the  students.  Before  allowing  students  to  use  the  program,  you  should  review  the  four 
types  of  problems  that  are  available.  If  students  are  not  ready  for  any  of  the  types  listed  below, 
those  types  should  be  turned  off  using  the  Teacher  Options. 


Type  A:     These  problems  have  3-  or  4-digit  dividends  and  a  1 -digit  divisor.  The  answer 
can  have  a  remainder. 

Examples:         7  )"T73  8)1723 


Type  B:     These  problems  have  2-  to  5-digit  dividends  and  a  2-digit  divisor.  The  quotient 
will  not  contain  any  zeroes  and  the  answer  can  have  a  remainder. 

Examples:         21 5~S7  845135         30f8W       23 )  19734 


Type  C:  These  problems  have  4-  or  5-digit  dividends  and  a  2-digit  divisor.  The  answer 
can  have  a  remainder  and  the  quotient  will  have  3  digits  with  the  internal  digit 
being  a  zero. 

Examples:   60 )  30255       41)28989         55  J3993 


Type  D:     These  problems  have  4-  or  5-digit  dividends  and  a  2-digit  divisor.  The  answer 
can  have  a  remainder  and  the  quotient  will  end  in  a  zero. 

t 

Examples:     40)1475         39  J3070"       96 )  61485 


Once  you  have  determined  which  combination  of  the  above  problem  types  you  wish  to  use,  the 
next  step  is  to  set  the  number  of  problems.  You  can  set  between  5  and  25  problems.  The 
problems  will  be  evenly  distributed  among  the  types  selected.  The  order  in  which  the  problems  are 
presented,  however,  is  random. 

The  next  step  is  to  set  the  desired  mastery  level.  The  mastery  level  can  be  used  in  conjunction  with 
the  games  to  provide  motivation.  If  you  do  not  allow  students  to  access  the  games  from  the  main 
menu  and  require  that  they  attain  mastery  in  order  to  play  games,  you  may  find  students  putting 
forth  more  effort 
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DIVISION 


USE  IN  AN  INSTRUCTIONAL  SETTING  (continued) 


Using  the  Program 

This  program  is  meant  to  be  used  with  individual  students.  Students  must  enter  their  full  name  for 
record-keeping  purposes.  The  students  are  then  given  the  entire  set  of  problems  as  designed  by  the 
teacher  through  the  use  of  the  Teacher  Options.  If  students  find  it  necessary  to  quit  before 
completing  the  entire  set,  instruct  them  to  press  the  Escape  (Esc)  Key  twice.  This  will  give  them  a 
summary  of  their  session  and  save  the  results  for  you  to  view.  If  students  turn  the  computer  off 
while  in  the  middle  of  a  session,  the  results  will  not  be  saved.  Students  who  exit  a  program  early 
are  returned  to  the  main  menu  without  being  given  an  option  to  play  a  game.  This  is  done  to 
encourage  students  to  work  the  complete  set  of  problems. 

The  basic  format  of  the  lesson  screen  is  shown  below  (Figure  1).  Students  can  do  regrouping  on 
the  screen  while  multiplying  or  subtracting  by  pressing  the  appropriate  key  indicated  on  the  screen. 
The  wording  of  the  phrases  seen  by  the  student  are  controlled  through  the  Teacher  Options.  (See 
page  3.)  Because  working  through  a  long  division  problem  can  become  quite  involved,  mistakes 
are  intercepted  and  corrected  as  the  student  works  through  the  problem  (Figure  2).  The  "scratch 
pad"  is  provided  to  allow  students  to  test  digits  for  forming  the  quotient 


Problem     1     of    5 


Scratch  P*d 
Press 

m 

to   us* 


Si;  8^n6 
-819 
546 


-Results- 


9x91:  819 


Problem     1     of    3 


r&cratch  Pad 


90 


91J  8^136 
-819 
546 
-455 


■Results  — i 


91 


VJ= 


91  is  rouil  to  the  divisor  <91>.     Try  a 
nunber   larger   tfvan  0. 

Press  SPACE   BAR  to  continue       — 


Fgure  1 


Figure  2 


At  the  conclusion  of  the  program,  a  summary  is 
given  to  the  students  along  with  a  list  of  options 
(Figure  3). 


Division 
Jenny    Phillips 


Problems    worked 5 

Nunber   of    problems 

right    on    first    try 3 


2.  Play    a    gane 

3.  Return    to    the    r.zin    menu 


v^: 


=y 


se  arrous  to  nove.   Press  R 


eturn.    1 
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Fgure  3 


BAGELS 
DESCRIPTION 

Bagels  is  a  problem-solving  game  in  which  students  try  to  guess  a  two-,  three-,  or  four-digit 
number  in  the  fewest  possible  turns.  After  each  guess,  students  receive  clues  to  help  in  identifying 
the  number.  Because  of  the  nature  of  the  rules  (given  below),  students  can  develop  a  strategy  to 
reduce  the  number  of  tries  needed  to  find  the  answer.  Students  are  given  twelve  chances  to 
identify  the  number  before  it  is  revealed. 

Rules: 

1.  The  student  can  choose  the  number  of  digits  in  the  number  (two,  three,  or  four). 

2.  No  digit  can  be  repeated. 

3.  Following  each  euess.  word  clues  are  given  that  can  help  on  the  student's  next  try. 
"Bagels""  indicates  that  none  of  the  digits  entered  are  correct  A  "Fermi"  is  printed  for 
each  correct  digit  that  is  in  the  right  place.  A  "Pico"  is  printed  for  each  correct  digit 
identified  but  in  the  wrong  place. 

4.  After  twelve  incorrect  guesses,  the  number  is  revealed  and  the  game  is  over. 

Curriculum  Area:       Mathematics 

,     Subject:       Problem  Solving 
•  Topic:       Logic,  Place  Values 

Type:  «  Educational  Game 
Grade  Range:       3-6 
Classroom  Use:       Individual  or  Small  Group 


PURPOSE 

The  game  of  Bagels  is  easy  to  learn  and  play,  yet  it  can  be  quite  stimulating  as  one  develops  a 
strategy  that  associates  the' word  clues  with  the'  process  of  finding  an  optimum  guess.  For  these 
reasons,  it  is  an  excellent  problem-solving  activity  for  students  and  can  serve  as  a  lead-in  to  other  # 
similar  types  of  games. 

A  secondary  purpose  for  placing  this  game  on  this  diskette  is  for  motivation.  It  is  possible  through 
the  use  of  Teacher  Options  to  control  students'  access  to  this  game.  You  can  set  the  diskette  so  that 
students  are  allowed  to  play  this  game  only  after  completing  a  set  of  problems.  You  can  even  add 
the  stipulation  that  they  must  reach  a  certain  mastery  level  before  being  allowed  to  play  the  game. 
An  option  is  also  available  to  set  the  maximum  number  of  times  in  a  row  that  student?  can  play  the 
game. 
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BAGELS 


USING  THE  GAME 


If  you  are  using  this  game  with  beginning  readers,  you  should  first  goaver  the  rules  with  them  and 
perhaps  even  play  a  few  games  without  the  use  of  the  computer.  Tell  lie  class  that  you  are 
thinking  of  a  two-digit  number  and  call  upon  different  students  to  guess-  the  number.  Write  each 
guess  on  the  board  along  with  the  appropriate  clues.    If  they  try  a  nunrier  like  33,  remind  them 
that  no  digits  can  be  repeated.  You  can  try  the  same  thing  with  a  three-digit  number. 

At  the  beginning  of  the  game,  a  brief  summary  of  the  rules  is  given  (Egure  1)  and  then  the  student 
enters  the  number  of  digits  (from  two  to  four)  in  the  number  they  are  tying  to  guess.  At  any  time 
■during  the  game  the  student  can  press  the  ?  Key  in  order  to  see  the  meaning  of  the  various  clues 
(Figure  2). 


Ba«ds 

You  have    12  chances   to  guess  a 
"mystery  nunber."      It   will  have 
2,  3,  or  4  digits   (you  decide) 
but  no  digit   can  be  used  nor* 
that)  once. 

Clues  are   given   following  each 
guess.     They  are: 

hf'.IJU  -  none  of  th*  digits  ar* 
correct. 

UIdJ.I/1  -  for  each  correct  cbgit 
in  the   right   place. 

BEB3  "  Tor  e»ch  correct  digit 
in  the  wrong  place. 


Press    SPACE    BAR    to    continue 


123 

Pico 

45fi 

Pico 

789 

&jgel»' 

014 

Ferni    Pico 

O 

O 

O 

O 

O 

O 

O 

J    V 


Rgure  1 


j     Bagels   ! 

Fer«i  i 

Pico  •• 

No  digits  are 
A  right  digit 
A  right  digit 

ri 
m 
in 

9ht 
right 
wrong 

place 
place     I 

Press 

SPACE    BAR    to 

continue 

Figure  2 

If  the  student  identifies  the  number  within 
twelve  tries,  an  animated  sequence  will  light 
up  the  correct  number  and  the  number  of 
tries  will  be  shown  (Figure  3). 


123 
456 
789 
014 


• 


Pico 
Pico 
Bagels! 
Ferni  Pico 
You  got  it! 


if  i 


WO*       You    got    it    in    5    tries. 


V  Press   SPACE    BAR    to    continue J 

Rgure  3 
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TAX     COLLECTOR 


DESCRIPTION 


Tax  Collector  is  a  problem-solving  game  that  encourages  students  to  deal  with  prime  numbers 
and  factors  of  composite  (non-prime)  numbers.    The  game  scenario  involves  finding  a  treasure  (a 
set  of  numbers  starting  with  1  and  going  as  high  as  50)  that  you  must  share  with  the  Tax  Collector. 
You  can  select  any  number  showing  as  long  as  it  has  at  least  one  factor  also  showing.  The  Tax 
Collector  gets  all  the  factors  of  the  number  you  choose.  The  object  of  the  game  is  to  get  more 
treasure  than  the  Tax  Collector.  At  a  more  advanced  level  of  play,  the  object  could  be  either  to 
maximize  the  amount  of  treasure  that  you  keep  or  to  give  the  Tax  Collector  the  greatest  amount 


Curriculum  Area: 

Subject; 

Topic: 

Type: 

Grade  Range: 

Classroom  Use: 


Mathematics 

Problem  Solving 

Primes,  Composites,  Factors 

Educational  Game 

4-6 

Individual  or  Small  Group 


PURPOSE 


Tax  Collector  (a  revised,  enhanced  version  of  an  earlier  MECC  program  called  Taxman)  is  a 
game  that  gives  students  an  opportunity  to  apply  their  skill  at  recognizing  factors  and  primes.  It 
can  also  be  used  to  test  different  problem-solving  strategies. 

A  secondary  purpose  for  placing  this  game  on  this  diskette  is  motivation.  It  is  possible  through  the 
use  of  Teacher  Options  to  control  students'  access  to  this  game.  You  can  set  the  diskette  so  that 
students  are  allowed  to  play  this  game  only  after  completing  a  set  of  problems.  You  can  even  add 
the  stipulation  that  they  must  reach  a  certain  mastery  level  before  being  allowed  to  play  the  game. 
An  option  is  also  available  to  set  the  maximum  number  of  times  in  a  row  that  students  can  play  the 
game. 
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TAX    COLLECTOR 


USING  THE  GAME 


The  game  of  Tax  Collector  can  be  quite  challenging  and  requires  developing  a  strategy  in  order  to 
be  successful.  Students  should  be  familiar  with  multiplication  facts  and  also  able  to  recognize  that 
certain  composite  numbers  can  have  many  factors.  Teacher  guidance  and  the  use  of  small  sets  of 
coins  (ten  or  fewer)  is  highly  recommended  when  introducing  students  to  this  game.  Very  few 
students  are  successful  on  their  first  few  tries.  But  as  they  begin  to  recognize  that  there  are  ways  to 
take  not  only  the  larger  numbers  but  also  many  of  their  factors,  they  will  do  better.  It  is  also 
possible  that  some  students  will  eventually  start  trying  to  maximize  the  amount  of  treasure  they 
take.  This  is  where  the  game  becomes  an  excellent  problem-solving  activity. 

A  challenging  variation  of  this  activity  is  to  try  to  divide  the  treasure  evenly.  When  this  happens, 
Thor  the  fax  Collector  will  sometimes  (but  not  always)  reward  students  for  their'faimess  and  give 
them  the  entire  treasure! 

Rules: 


1.  The  treasure  to  be  divided  with  the  Tax  Collector  will  consist  of  a  set  of  coins  numbered 
from  1  up  to  an  amount  that  will  not  exceed  50.  The  amount  can  be  randomly  selected  by 
the  computer  or  set  by  the  student 

2.  The  student  chooses  the  fust  coin  and  the  value  on  the  coin  is  added  to  his  or  her  total.  The 
Tax  Collector  receives  all  factors  of  the  number  chosen  by  the  student  These  numbers  are 
then  removed  from  the  board. 

3.  On  each  successive  round,  the  student  can  select  any  number  showing  as  long  as  it  also  has 
at  least  one  factor  showing  for  the  Tax  Collector  to  take. 

4.  Play  continues  until  the  only  numbers  remaining  on  the  board  are  those  that  have  no  factors 
showing  (other  than  themselves,  since  every  number  is  a  factor  of  itself).  These  remaining 
numbers  are  then  taken  by  the  Tax  Collector'  and  the  game  ends. 

The  primary  game  board  is  shown  below  (Figure  1).  The  example  shown  involves  the  use  of  the 
maximum  number  of  fifty  coins.  Each  move  is  animated  to  aid  the  student's  understanding  of  how 
the  game  is  played.  At  the  conclusion  of  the  game,  a  summary  screen  is  shown  (Figure  2). 


©#000® 


Pick  a  coin:  39 


Thor's  share:  16 


Press  SPACE  BAR  to  continue 


Jon 


Socrs,  Jon?  Thor  sot  the  nost. 


Thcr->i 


Press  SPACE  BAR  to  continue 


Figure  1 
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Figure  2 
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BOWLING 

DESCRIPTION 

Bowling  is  a  simulation  that  allows  students  to  become  familiar  with  the  sport  and  leam  how  to 
keep  score  while  bowling.  To  score  a  game  of  bowling,  one  must  leam  a  few  rules  and  then  apply 
addition  skills  to  numbers  of  up  to  three  digits.  The  horizontal  format  used  in  keeping  score 
encourages  the  use  of  mental  arithmedc.  When  a  student  makes  an  error  in  scorekeeping,  a 
message  first  appears  that  explains  the  appropriate  rule  to  use.  If  a  second  error  is  made  on  the 
same  frame,  the  problem  is  then  set  up  for  the  student 

Curriculum  Area:  Mathematics,  Physical  Education 

Subject:  Problem  Solving,  Bowling  - 

Topic:  Addition,  Scoring 

Type:  Educational  Game 

Grade  Range:  3-6 

Classroom  Use:  One  or  Two  Players 

PURPOSE 

Bowling  is  an  excellent  way  to  introduce  students  to  the  sport  of  bowling  and  help  them  learn  how 
to  keep  score.  This  game  provides  the  user  with  a  practical  application  of  addition  skills,  mental 
arithmetic,  and  the  use  of  simple  algorithms  in  problem  solving. 

This  game  can  also  be  used  in  a  physical  education  class  as  a  way  to  introduce  the  sport  and  to 
practice  scorekeeping.  While  the  simulation  does  not  take  into  account  all  of  the  variables  involved 
in  the  actual  sport  of  bowling,  it  does  introduce  the  student  to  some  of  the  basic  terminology  and 
processes  involved. 

A  secondary  purpose  for  placing  this  game  on  this  diskette  is  motivation.  It  is  possible  through  the 
use  of  Teacher  Options  to  control  students'  access  to  this  game.  You  can  set  the  diskette  so  that  _ 
students  are  allowed  to  play  this  game  only  after  completing  a  set  of  problems.  You  can  even  add 
the  stipulation  that  they  must  reach  a  certain  mastery  level  before  being  allowed  to  pl2y  the  game. 
An  option  is  also  available  to  set  the  maximum  number  of  times  in  a  row  that  students  can  play  the 
game. 
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BOWLING 


USING  THE  GAME 


Before  using  this  game,  you  may  want  to  introduce  students  briefly  to  the  sport  of  bowling.  There 
are  many  sources  of  information  available,  including  brochures  found  at  most  bowling  centers, 
sports  reference  material,  the  encyclopedia,  and  your  school's  physical  education  department.  You 
may  want  to  emphasize  the  importance  of  learning  to  keep  score  since  someday  they  may  go 
bowling  and  someone  will  have  to  do  it! 

The  introductory  screen  to  the  game  obtains  the  information  needed  to  proceed  (Figure  1).  The 
options  of  specifying  the  number  of  bowlers  and  having  automatic  scoring  can  be  controlled 
through  Teacher  Options.  These  options  are  important  if  you  want  to  limit  the  amount  of  time 
students  spend  on  each  game.  The  main  screen  provides  students  with  both  an  overhead  and 
straight-on  view  of  the  pins  (Figure  2).  Students  can  change  the  settings  shown  by  pressing  the 
keys  denoted  by  the  inversed  letters  displayed  on  the  screen.  A  list  of  the  possibilities  for  each 
variable  is  given  below. 


IDJelivery 

IS]  peed 

[3  and 


Arrow  Kevs 


-  The  ball  thrown  can  be  a  straight  ball,  a  curve,  or  a  hook. 

-  The  ball  speed  can  be  set  at  normal  or  fast. 

-  One  can  use  either  the  right  or  left  hand. 

-  Bowlers  can  set  the  starting  position  of  their  feet 


Boulina 

How    n»ny    boulers    are    there? 
Enter    your    initials* 


Bouler    1    -    JH 

Bowler    2    -    CUI 

Do    you    want    to    figurt    your 
own    score? 

ren  no 


Use  arrows  to  nove.   Press  Return. 


J 

M 

8^7cJ7  2,i5^      IXj  ?  14 
171 2 41 33 1 53     731 

H 

U    i  j !  1 1 

1     ; 

C 

IXI     M  S  Kj  8  U|     22  4  |4i 
281  481  66l  ?5I  93~!irjTl 

H 

l     ill . 

1         ,         ! 

JTfs 
turn 


[Delivery   -  Curve 
Speed  -  Normal 


r:TTT**n  -  Move   feet 
Band  -  Right 


Press  SPACE  BAG  to  bowl 


Figure  1 


Figure  2 


Important:  The  actual  path  of  a  bowling  ball  is  determined  by  many  more  factors  than  are  taken 
into  account  in  this  simulation.  Also,  determining  the  most  likely  set  of  pins  that  would  fall  down 
on  any  given  throw  would  be  quite  complex.  For  these  reasons,  the  path  of  the  ball  stays 
consistent  for  the  same  settings,  but  the  number  of  pins  falling  down  has  a  degree  of  "randomness" 
built  in  to  prevent  too  many  perfect  games! 
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CREDITS 


Conquering  Whole  Numbers  was  produced  by  a  MECC  development  team  that  included  Susan 
Gabrys,  Scott  Jensen,  Craig  Solomonson,  and  Jim  Thompson. 

MECC  wishes  to  extend  a  special  thanks  to  the  following  teachers  and  their  students  for  their 
assistance  in  the  development  of  this  package: 

Laura  Kinney 

Hugo  Elementary  School 

Hugo,  Minnesota 

David  Jaeger 
Cambridge  Middle  School 
Cambridge,  Minnesota 


TO  THE  READER: 

MECC  has  made  every  effort  to  ensure  the  instructional  and  technical  quality  of  this  courseware 
package.  Your  comments — as  user  or  reviewer — are  valued  and  will  be  considered  for  inclusion 
in  any  future  version  of  the  product.  Please  address  comments  to: 

MECC  Courseware  Development 

3490  Lexington  Avenue  North 

St.  Paul,  Minnesota  55126 
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USING  A  PRINTER  WITH  THIS  COURSEWARE 


This  product  is  initially  set  to  work  with  a  standard  printer  card  located  in  either  Slot  1  or  Slot  2.  If 
you  have  this  setup,  you  do  not  need  to  do  anything  further. 

If  your  printer  uses  a  different  setup  from  the  one  described  above  or  if  you  need  to  enter  special 
'Sprinting  commands,  you  must  use  the  "Printer  Support"  option. 

The  "Printer  Support"  option  appears  on  the  Teacher  Options  menu  (Figure  1).  To  access  the 
Teacher  Options,  go  to  the  main  menu  and  type  Control-A  (hold  down  the  Control  Key  and  press 
the  A  Key).  When  you  see  the  Teacher  Options  menu,  select  the  "Printer  Support"  option.  You 
will  then  see  the  Printer  Support  menu,  as  shown  in  Figure  2.  The  current  Printer  Support  settings 
are  shown  at  the  top  of  the  screen. 


Teacher  Options 


1.  See'Change  problem  settings 

2.  See'Change  "regroup"  phrases 

3.  See^Chang*  gane  settings 

4.  Restore  original  settings 

5.  See/Print'Oelete  student  results 

t  unaEESJBStESBSEBa 


Use    arrows    to    nove.      Press    Return. 
Escape:    Main    Menu 


Printer  Support 


ass 


gamszsgzsa 


J  v 


IE 

2.  Change  printer  settings 

3.  Return  printer  settings  to  their 
original  state  (slot  search) 

4.  Test  printer  settings 


Use  arrows  to  nove.  Press  Return. 
Escape*  Teacher  Options 


Figure  1 


Figure  2 


Option  1,  "Check  current  printer  settings,"  shows  the  current  printer  settings. 


25 


P.*j-t.i-*#  -T^iTTT.  ^   *V> 


Option  2,  "Change  printer  settings,"  allows  you  to  specify  the  slot  in  which  your  printer  interface 
card  is  located  and  to  enter  commands  that  enable  certain  types  of  printers  to  operate  (Figure  3). 
These  special  commands  are  listed  in  the  manufacturer's  printer  or  interface  card  manual.  Figure  4, 
for  example,  shows  the  special  command  you  would  enter  to  produce  '  ultracondensed"  printing 
(17  cpi)  on  an  Apple  Dot  Matrix,  Apple  Imagewnter,  or  Apple  Scribe  printer. 


Printer   Support 


*n  r 


The  printer   interface   card  nay  be   in   any 
slot    1    -  7.     CMost  connonly    1    or   2J 


Which  slot  is  your  interface  card  in?   1 


Does  your  printer  require  any  special 
connands?   Y* 


Printer   Support 


Please  type  in   the 
your   printer. 

ESC-0 


1   connands  for 


J    V 


Are  the  above  connands  correct?   * 


Rgure  3 


Figure  4 


Here  are  some  other  frequently  used  special  commands  for  the  Apple  Dot  Matrix  and  Imagewriter 
printers: 


Type  Style: 
Command: 


Pica  (10  cpi) 
Escape  N 


Elite  (12  cpi) 
Escape  E 


Bold 
Escape  ! 


Do  not  set  up  your  printer  to  use  a  proportional  font  This  setting  will  cause  printed  student  reports 
to  be  formatted  incorrectly.  , 

To  enter  special  commands,  type  the  exact  characters  required.  When  finished,  type  A  (Shift-6)  to 
end.  After  approving  your  new  printer  settings,  you  will  be  asked  to  enter  the  name  of  the  printer 
that  you  are  using.  For  your  convenience,  your  printer  name  will  then  appear  when  you  check  the 
current  printer  settings. 

Option  3,  "Return  printer  settings  to  their  original  state,"  returns  all  printer  settings  to  their  original 
state.  The  original  printer  setup  provides  a  search  of  Slots  1  and  2,  does  not  use  any  special  printer 
commands,  and  does  not  specify  a  printer  by  name. 

Option  4,  "Test  printer  settings,"  prints  out  all  of  the  keyboard  characters.  If  these  characters  are 
not  printed  correctly,  check  the  settings  on  your  printer,  check  to  see  whether  your  printer  has  been 
connected  correctly,  or  look  at  your  interface  card  manual  for  special  commands. 

All  changes  made  to  the  Printer  Support  settings  are  saved  on  the  diskette  and  are  permanent  until 
you  use  the  Printer  Support  option  again  to  change  the  printer  settings. 
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Appendix  C 
MECC  SERVICES 

MECC  is  an  organization  established  in  1973  to  assist  Minnesota  schools  in  implemennng 
educational  computing.  MECC  provides  a  variety  of  services  to  education,  including 
1)  development  and  distribution  of  instructional  computing  courseware;  2)  in-service  training 
for  educators  and  development  of  materials  for  conducting  training;  and  3)  educational  comput- 
ing assistance  through  newsletters  and  equipment  purchase  contracts.  MECC's  knowledce  and 
expertise  in  the  educational  computing  field  comes  from  more  than  fifteen  years  of  working  with 
and  providing  leadership  for  thousands  of  educators  on  a  daily  basis. 

•  MECC  Educational  Computing  Catalog 

A  catalog  containing  descriptions  of  instructional  computing  courseware  as  well  as 
training  and  planning  materials  is  published  annually  and  distributed  at  no  charge.  To 
request  a  catalog,  write  or  call  MECC  Customer  Services. 

•  MECC  Memberships 

Educational  institutions  may  become  MECC  Members,  which  qualifies  them  to  obtain 
MECC  courseware  and  training  at  specially  reduced  prices.  To  learn  more  about  MECC 
Memberships,  write  or  call  MECC  Marketing. 

•  Training  Programs  . 

MECC  conducts  educational  computing  workshops  for  educators  throughout  the  united 
States.  For  information  on  workshop  schedules  or  to  arrange  a  special  training  activity, 
write  or  call  MECC  Training  Services. 

i 

•  MECC  Network  Newsletter  xrenn 
Published  regularly  throughout  the  school  year,  MECC's  newsletter  focuses  on  MLCL 
activities,  services,  and  products.  To  obtain,  write  or  call  indicating  your  interest  in  the 
MECC  Network  newsletter. 


Help  Line 

If  you  have  any  problems  using  MECC  software: 

1)  make  no'te  of  the  name  and  version  number  of  the  product; 

2)  note  the  brand  and  model  of  the  equipment  involved,  as  well  as  the  type  of  printer 
card  used  if  the  problem  concerns  a  printer, 

3)  write  or  call  the  Help  Line  to  describe  the  problem. 


For  information  on  all  the  above  items,  use  the  MECC  General  Information 
telephone  number:  612/481-3500. 


MECC 

3490  Lexington  Avenue  North 

St.  Paul,  MN  55126 
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Name 


,JU.4^<' C~r-~.      ( 


To  toliow  text  page  3 


Addition  and  Subtraction 


HELPERS 

A 

"Count  on"  if  one 

number  is  a 

3,2, 

or 

1. 

9  +  3 

=  12    ( 

9,  10,  11, 12) 

B 

Use  the 
5  +  6 

"doubles 
=  11    C 

"  for  facts  close  to 

a 

double. 

Since  5  +  5  = 

10,  5 

+ 

6  is  1  more.  \ 

C 

6  +  8 

"Make  a 

=  14  r 

10"  if  or 

Since  6  +  6  = 

12,6 

+ 

8  is  2  more,  j 

ie  number  is  a  9. 

9  +  5 

=  14  r 

Since  10  +  5 

=  15, 

9 

f  5  is  1  less,  i 

Use  the  Helpers  as  needed 
to  find  the  sums. 


1.         3 

+  5 


3.         2 

+  7 


2.         6 

+  3 


4.         8 

+  1 


5.  8 

+  2 


5 

7. 

6 

8. 

9 

9. 

9 

+  4 

+  4 

+  4 

+  5 

10.    7  +  9  = 


11.    5  +  6  = 


12.    7  +  5  = 


13.    8  +  9  = 


Find  the  differences. 


14. 


=    19. 


-  3 


17 
-  9 


24.    11    -  6  = 


r-? 

^ 

15. 

9 
-  2 

16. 

12 
-  7 

17. 

14 
-  6 

18. 

10 
-  5 

20. 

16 
-  7 

21. 

11 

-  7 

22. 

8 
-  8 

23. 

15 
-  9 

25. 

10  - 

-  4  = 

26. 

18  - 

-  9 

_ 

27. 

16  - 

-  7 

_ 

Add. 


28. 


■     9  +  6  =  15 
b  V  15  +  3  =  18 
+  3 


29. 


6 
2 

+  5 


30.  8 

8 
+  3 


31.  2 

9 

+  7 


RS6 


Name 


To  follow  text  Daae  37 


Adding  Whole  Numbers 


Add  the  ones. 
Trade  if  necessary. 


Add  the  tens. 
Trade  if  necessary 


Add  the  hundreds. 
Trade  if  necessary. 


Add  the  thousands. 


1      1 

4.228 
+  8,914 

13,142 


Find  the  sums. 

i.         3,685 
+  9,421 


2. 


2,364 
679 

+  4.204 


GS) 


3. 


$47.26 
28.36 


4. 

627 

+  298 

9. 

1.664 

+  2.375 

14. 

S29.64 

83.92 

56.07 

+  62.49 

10. 


126 
322 


7,764 
+      568 


11. 


15. 


$  50.93 

8.62 

72.54 

+  123.45 


128 
137 


56.387 
27.759 


16. 


12. 


508 
176 


81,094 
+     6,646 


$     0.56 

12.79 

124.89 

+       4.74 


8. 


13. 


17. 


2,747 
5.869 


60,673   „ 
+  29.339    I 


$2,325.24  = 

675.08  - 

55.24  | 

+  3,262.45  5 


18.   2,345  +  62,109      is.    $4,285.40  +  $128.69  +  S75.02      20.   26,424  +  5.264  +  67,495 


# 


10 


RS6 


Name 


x^U^- 


To  toiiow  text  paae  41 


Subtracting  Whole  Numbers 


Subtract  the  ones 
Trade  if  necessary. 


Subtract  the  tens 
Trade  it  necessary. 


Subtract  the  hundreds 
Trade  if  necessary. 


Subtract  the  thousands 


713  (    1  less  ten, 
4,203    (in-  more  onesy 

827 


713 

4,283 
827 

56 


312713 
^,23? 

-     827 
456 


312713 

-     827 
3,456 


Subtract. 


i. 


41312 

Ml 

-  175 


116 

8.820 

5,479  ^Finish. 


2  18 

3.         24,386    r-~~\ 
-  17,592  (Finish/ 


4.  $74.29 

-       5.85 


10. 


a    15. 


20. 


128 
-  73 

6. 

119 
-  47 

7. 

371 
-  128 

8. 

524 
-  239 

9. 

822 
-  607 

966 
-  78 

11. 

519 

-  132 

12. 

641 
-  283 

13. 

156 
-  87 

14. 

1,744 
-   853 

5,212 
-  3.578 

16. 

9,333 
-  1.745 

17. 

8.851 
-  7.966 

18. 

7,424 
-   293 

19. 

12.377 
-  9,429 

35,627 

-  21.295 

21. 

41,260 
-  18,170 

22. 

S94.35 
-  24.61 

23. 

$45.95 
-  18.79 

24. 

$81.02 
-  29.01 

25.   4,228  -  749        26.   23,721   -  9.688        27.    $64.35  -  $18.48        28.   $125.14  -  $28.65 


RS6 


11 


Name 


Eating  Out  vs.  Cooking  at  Home 


K^tL 


You  can  figure  out  tne  difference  in  tne  cos:  of  eating  out  vs.  cooking  at  home 
by  adding  up  the  cost  of  ingredients  and  comparing  it  to  a  restaurant  bill. 

Complete  the  blanks  below  to  find  out  how  much  you  would  save  by  cooking 
at  home. 


Chili  for  Two  People  at  Home 

2.     Chili  fori 

Ingredients                                       Cost 

Dinner 

hamburger                                        $1.71 

Sales  Tax 

beans                                                 1.19 

canned  tomatoes                              0.95 

onion                                               +  0.33 

Total 


S15.25 
+        0.92 


Total 


3.     How  much  would  you  save  if  you  had 
chili  at  home? 


4.     Lasagne  for  Three  People  at  Home 


5.     Lasagne  for  Three  People  at  Luigi's 


Ingredients 

Cost 

Dinner 

ground  beef 

$1.05 

Sales  tax 

noodles 

1.98 

onion 

0.22 

tomato  paste 

0.45 

tomato  sauce 

0.25 

mushrooms 

0.99 

ricotta  cheese 

1.09 

spinach 

0.37 

6.     How  muc 

egg 

0.07 

at  home? 

mozzarella  cheese 

+    1.59 

Total 

$27.50 
+      1.65 


Total 


7.     Beef  Stroganoff  for  Three  People 
at  Home 

Ingredients 

steak 

mushrooms 
onion 
butter 

bouillon  cubes 
tomato  paste 
sour  cream 
rice 

Total 


e.     Beef  Stroganoff  for  Three  People 
at  Chez  Marie 


Cost 

Dinner 

$5.18 

Sales  tax 

1.98 

0.33 

0.89 

0.11 

0.45 

0.59 

9.     How  muc 

+   0.50 

home? 

$39.75 
+      1.97 


Total 


Consumer  Applications,  Chapter  3 
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Name 


^ 


To  follow  text  paqe  5 


Multiplication 


HELPERS 

a    Multiplying  by  2  is  the  same  as 

doubling  the  number.        2x4  =  8    (^smce  4-4  =  8^ 

b    Add  to  find  facts  that  are  near  doubles. 

8    X    7    =    56     (Since  7  x  7  =  49,  8  x  7  is  7  m 

c    If  one  factor  is  a  5,  the  product 
ends  in  a  0  or  5.    (/^X~X~=~liO 

7  x  5  =  35 


Use  the  Helpers  to 
find  the  products. 


1.         6 

x  2 


3.  5 

x  4 


2.  0 

x  5 


4.          4 

x  3 


5.  5 

x  6 


6.         6 

x  6 


7. 


6 
x  7 


8.  8 

x  8 


8 
x  9 


10.    4x4  = 


11.    9x5  = 


12.    9x2  = 


13.    3x5  = 


Use  smaller  facts  to 
help  find  larger  products. 


8  8  and         8  8 

x  6   f6  =  4^    x  4  x  2      x  6 


32 


16  48~-T32---r  16 


Find  the  products. 


14. 

6 
x  4 

15. 

7 
x  5 

16. 

9 
x  6 

17. 

8 
x  4 

19. 

5 
x  5 

20. 

8 
x  6 

21. 

7 
x  7 

22. 

4 
x  9 

24. 

7x8 

25.     5    X 

8  = 

26. 

6 

X 

6  = 

2 

RS6 

18. 


23. 


x  6 


9 
x  3 


27.    7x7  = 


Name 


Multiplication  Properties:  Mental  Math  (40-41) 


Reteaching 
WDRKSHEET-76    6 


Order 
Property 

4V  5 
x_5/\x4 
20        20 

2  x  9  =  18 
9  x  2  =  18 


Property 
of  one 


1 

x3 

3 


7 
xj_ 

7 


Property 
of  Zero 

2  0 

x0      _x4 
0  0 


Grouping 
Property 


(\>/)  x  5  =  ■ 
8        x  5  =  40 


1x9  =  9 
9x1=9 


8x0  =  0  4  x  (2  x  5)    =    | 

0x3  =  0  4x       10        =40 


Find  the  products. 


1.     4 

x1 

4 


2.     4 
x0 


3.      0 

x4 


7.  3  x  0  =  _  8.  3x3  =  

10.  (3  x  2)  x  5  = 11.  1   x  (8  x  1) 

Multiplying  by  1-digit  Numbers  (42-43) 


4.        8  5.        4 

x4  x8 


9.  1    x  4  =  

12.  9  x  (4  x  2) 


6.       1 

x4 


Multiply  6  x  592. 

Multiply  ones. 

Multiply  tens. 

Multiply  hundreds. 

Save  1  ten. 

Add  the  saved  ten. 

Add  the  saved  5 

Save  5  hundreds. 

hundreds. 

a 

m 

©0 

592 

592 

592 

x      6 

x      6 

x      6 

2 

52 

3,552 

Multiply. 


6. 


13 

x    9 

117 

141 


2.      35 

x    5 

7.       4,208 
x         6 


3.      62 
x    3 

8.      584 

x      3 


4.  15 

x    7 


9.       407 
x      9 


5.      47 
x    8 

10.      7,623 
x         3 


11.      2,232 
x         7 


12.       16,455 
x  3 


13.       301,334 
x  2 


14. 


86,723 

6      9) 


Macmillan  Publishing  Company 


G6 


Name 


S^  ^.  2s 


To  follow  text  oaqe  85 


Multiplying  by  a  1-Digit  Factor 


Multiply  the  ones 
Trade  if  necessary. 

Multiply  the  tens. 
Add  any  extra  tens 
Trade  if  necessary. 

Multiply  the  hundreds. 
Add  any  extra  hundreds. 

1,8  0  6 


Multiply. 


7  4 

396 
x         8 


2. 


3  2 

4,0  6  5 


__5  (  Finish.  A 


CSE3 


4. 


8  4        5. 

x      6 


67 

x      5 


1  23 
x         5 


$2.1  9        8.  S8.0  6 

x  7  x  7 


9.             4  52      10.          5,16  3       n.             4.0  7  4       12.          12,3  4  2       13.             1,476       | 
x9  x3  x9  x  5  x 7        j» 


Dl 


14.      2  0,0  3  4      15.      S  6  2.7  5       16.      $10  6.79       17.       $214.08       18.'     $170.08       - 
x9x4x  8x  7x      9       | 


19.    362  x  "4 


20.    6  x  $81.90 


21.    7  x  $48.47 


22 
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Name 


Counting  Change 


Ben  bought  a  can  of  tennis  balls  tor  $2.87.  He  gave  the  clerk  a  S5.00  bill.  The  clerk 
gave  Ben  his  package  and  counted  the  chanoe  as  he  handed  it  to  Ben 
The  clerk  said:  "$2.87,  $0.88,  $0.89,  $0.90,  $3.00,  $4.00,  $5.00." 

He  gave  Ben  3  pennies.  1  dime,  and  2  one-dollar  bills. 


0    0    0    0 


$1.00 


$1.00 


Fill  in  the  amounts  of  money  in  the  circles  and  boxes  to  show  the  correct  - 
amount  of  change  for  each  purchase.  Notice  that  in  Problems  9  and  10  you 
have  to  draw  in  the  circles  and  boxes  yourself. 


Price 


$   8.65 


Paid 


$10.00 


Change 


OO 


$12.30    $20.00 


ooO 


$11.17  $12.00  q  q  r^  r^\ 


4.      $   4.55    $10.00 


ooO 


S3.28JS20.00IQ      QQOQ 


6.     I  $17.18  ,  $20.18 


7.     j  $19.06  ,  $20.01 


o  o 


a.    I  $23.39  !  $25.00 


ooO 


$   7.50 


$14.40 


$10.00 


$20.00 
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Estimating  Products  (48-49) 


X. 


3 


Reteaching 

WORKSHEET 


79 


Sometimes  you  do  not  need  to  find  an  exact  answer.  It  is  enough  to  know  about 
how  many.  You  can  estimate  by  rounding  the  factors  to  the  leftmost  place  and 
multiplying. 

A  store  received  525  boxes  of  pencils. 
There  were  12  pencils  in  each  box. 
About  how  many  pencils  were  received? 

Estimate.        525  —     500  Exact, 

x    12— -x    10 


5,000 


The  store  received  about  5,000  pencils. 
Exactly  6,300  pencils  were  received. 


525 
x    12 
1  050 
5  25 
6,300 


Which  estimate  is  most  reasonable?  Circle  a,  b,  or  c. 


86 

x    4 


329 


1,760 


24,062 
58 


a.  about  300 

a.  about  210 

a.  about  5,000 

a.    about  1,200,000 

b.  about  360 

b.  about  2.800 

b.  about  10,000 

b.  about  120,000 

c.  about  3,000 

c.  about  2,100 

c.  about  1,000 

c.  about  1,000,000 

Round  each  factor  to  the  leftmost  place 

.  Then  multiply. 

5.      62  —     60 

6.      487  — 

—                                       7. 

41,086 — - 

x    7  —  x    7 

x    43  — 

•    \ 

28 — -x 

420 

8.      83 

9. 

255 

10.    $4,233 

x    4 

x    29 

x         6 

11.  22  x  820  = 

12.  55  x  $2,116  = 

Estimate.  Then  find  the  exact  answer. 

13.      3,019 

14. 

432 

15.      $26,899 

x         6 

x    28 

x           32 

Macmillan  Publishing  Company 
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Multiplying  by  2-digit  Numbers  (46-47) 
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Problem:  A  store  sells  52  sweaters  in  one  day. 
Each  sweater  sells  for  $38.95. 
How  much  money  does  the  store  receive  in  all? 


Think:  Find  52  x  $38.95 

First  multiply  ones.  Next  multiply  tens. 

Cross  out  your 
first  group  of  saves. 


Add.  Write 
the  dollar  sign 
and  cents  point 


000 

S3  8.9  5 

x 52 

7790 


$3 


5 
52 


7790 
1 94750 


$  3  8.9  5 

x 52 

7790 

1947  50 

$2,025.40 


The  store  receives    $2,025.40   in  all. 


Multiply. 

1.  36 
x22 
792 


2.    94 

x15 


3.    42 
x  46 


25 

x45 


5.   $9.40 
x   34 


9 


6.   143 

x  15 


7.   627 
x  13 


805 
x  41 


334 
76 


10.   $7.69 
x   56 


11.   630 

x  42 


12.   2,118 
x   35 


13.   5,432 
x   18 


14.   29,616 
x    32 


15. 


$46.38 
x   24 


16.   4,118 
x   13 


17. 


722 
x  46 


18. 


2,833 
x   67 


19.  13,562 
x   28 


20.   $164.09 
x     55 
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Name 


Break  the  Code 


At  the  right  is  a  secret  code.  The  lines 
identify  three  letters.  The  dot  tells  you 
exactly  which  of  the  three  letters. 


Ccr  si      -  r  c€ 


ABC|               |DEF 

GHI 

jkl| 

MNO 

POR 

STU  |               |  VWX 

YZ 

Example: 


TRY 


•  • 


THE 


CODE 


•  • 
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Name 


Multiplying  by  a  1-Digit  Factor 


Multiply  the  ones 
Trade  if  necessary 


2  58  >    xj 

X  _7  >       56 

6  \  Trade1 


To  follow  text  page  85 


Multiply  the  tens. 
Add  any  extra  tens 
Trade  if  necessary. 

— > 

Multiply  the  hundreds. 
Add  any  extra  hundreds. 

1,8  0  6 


Multiply. 


7   4 

396 
8 


3  2 

2,         4,0  6  5 

x  5 


C5E) 


8  4        s. 

x      6 


67 

x      5 


1  23 

x         5 


$2.19         8.  $8.0  6 

7  x  7 


452      10.  5,163      11.  4.074       12.  12,3  4  2       13.  1.476       | 

~  ft  v  rS  X  /  S 


x         9 


,4.      20.034      ,s.      S62.75      16.      S  1  0  6.7  9       ,7.      S  2 1  4.0  8       ,8.      $  1  7  0.0  8       - 

..  «  ^  /  v  Rx  7*     »        1 


19.    362  x  4 


20.   6  x  $81.90 


21.    7  x  $48.47 


t 


22 


RS6 


Name 


To  tohow  text  page  43 


Subtracting  with  Zeros 


Subtract  the  ones 
Trade  if  necessary. 

Subtract  the  tens. 
Trade  if  necessary. 

Subtract  the  hundreds. 

7914 

-  268 
36 


7914 

-  268 
536 


Subtract. 


7  9912 

1.         ^002" 


4   9  14 

-  2.273 


50  hundreds  and 
4  tens  is  the 

same  as 

49  hundreds 

and  14  tens. 


29  10 

3.        200    -^-^ 
-  146  (Finisir) 


4. 

107 

5. 

420 

-     33 

-  138 

9. 

800 

10. 

408 

-  176 

-  192 

14. 

4,026 

15. 

5,004 

-  1,819 

-  2.692 

19. 

70,200 

20. 

81,004 

-  21,798 

-     6,275 

11. 


16. 


21. 


704 
-  138 


801 
-     99 


3,001 
1.848 


90,000 
56.843 


12. 


17. 


22. 


620 
-     79 


320 
-  185 


5,000 
2,774 


S86.05 
9.79 


13. 


18. 


23. 


600 
-  235 


2,630 
-  1,829 


79,081     £ 
36,426     I 


$100.45     s 
28.84     I 


24.    5,020  -  4,648 


25.    20,400  -  8.925 


26.    S60.50  -  $14.95 


12 
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Problem  Solving:  Choosing  the  Operation  (54-55) 
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When  you  solve  a  problem  that  has  large  numbers  in  it,  use  these  hints  to  help 
you  select  the  right  operation. 

HINT  1  Substitute  smaller  numbers. 
HINT  2  Draw  a  picture  of  the  problem. 

Ajax  Auto  Parts  Company  had  23,056  tires  in  its  Akron  plant  and  19,748  tires  in 
its  Pittsburgh  plant.  How  many  tires  were  there  all  together? 

To  decide  what  operation  to  use,  substitute  smaller  numbers  (HINT  1). 

6  tires  in  Akron  plant;  4  tires  in  Pittsburgh  plant 

Next,  draw  a  picture  of  the  problem  (HINT  2). 


AKRON 


PITTSBURGH 


23,056 —  Akron 
+  19,748  —  Pittsburgh 
42,804 
There  were  42,804  tires  all  together. 


Choose  the  operation.  Solve. 

1.  Rick  sold  153  magazine  subscriptions 
in  June.  He  sold  the  same  number  of 
subscriptions  in  July  and  August.  How 
many  subscriptions  did  he  sell  during 
the  3  months? 


3.  Ms.  Ames  wanted  to  buy  a  photo 
album.  The  album  cost  $19.97. 
Ms.  Ames  had  S17.68.  How  much 
more  did  she  need? 


2.  Mr.  Parkhurst  had  4,938  stamps  in  his 
collection.  He  added  308  stamps. 
How  many  stamps  did  he  have  in  all? 


Jill  bought  5  new  chairs  for  her 
dinette  set.  Each  of  the  chairs  cost 
$56.82.  How  much  did  Jill  pay  all 
together? 


t> 
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To  follow  text  page  89 


Multiplying  by  a  2-Digit  Factor 


Multiply  by 
the  ones. 

Multiply  by 
the  tens. 

Add  the 
products. 

* 

259 

x 3_6 

1  554 


259 

x 3_e 

1  554 
+  7770 

9,3  2  4 


Find  the  products. 


3. 


4.  4  8 

x  32 


73 
x  1  9 


82 
26 


1  24 
84 


21  6 
35 


9, 


427 
x      74 


10. 


666 
93 


11. 


1,1  96 
x        57 


12. 


4,2  8  9 

x         79 


13. 


6,1  7  2 

x         55 


14.    63  x  54 


15.    427  x  63 


16.    1,464  x  36 
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Name 


To  follow  texi  page  95 


Multiplying  by  a  3-Digit  Factor 


Multiply  by 
the  ones. 


1  272 


Multiply  by 
the  tens. 


1  272 
1  9080 


Multiply  by 
the  hundreds. 


31  8 

x  264 

1  272 
19080 
63600 


Add  the 
products. 


31  8 
x  264 

1  272 

19080 

+ 63600 

8  3,9  5  2 


Find  the  products. 
i 
1.  297 

x  31  2 


2. 


51  5 
x  420 


(fKT) 


695 
1  38 


(*££) 


263 
1  47 


1  48 
379 


622 
1  75 


394 
266 


8. 


1  25 
400 


771 
x  1  77 


10. 


1,309 
x  305 


11. 


2,1  4  7 
x   650 
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PATTERNS 


Here  is  a  12-month  calendar.  Most  of 
the  numbers,  days,  and  months  are 
missing.  Fill  in  the  names  of  the 


missing  months.  Fill  in  the  circled 
squares. 


JANUARY 

S 

M 

T 

w 

T 

F 

s 

1 

8 

15 

:) 

22 

29 

:) 

30 

[) 

p"i 

25 

s 

M 

1 

MAY 


26 

NOVEMBER 

f  \ 
\  J 

n 
v  > 

\ 

I) 

MARCH 

;) 

22 

5 

:> 

t    4 

P  "V 
S.  4 

• 


10 


£  Silver  Burden  Company 


Name  Ao**u.'rr^      (^ 


Reteaching 
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You  can  use  related  multiplication  facts  to  help  you  divide. 

6  x  4  =  24     so  24  -  4  -  6    or  6- — quotient 

divisor — -4j24- — dividend 

If  there  is  a  remainder,  it  must  be  less  than  the  divisor. 
You  can  write  the  remainder  in  two  ways. 

7| 

<d  %<$)     OR     5f 

35  — 

2 


Complete  the  multiplication  fact.  Then  divide. 

1.  3x8=24  2.  6x5  =  3.  7x1   = 

24  -=-8=3  30  -  5  =  _  7  +  1  = 


4.  7x2=  5.  1   x  3  =  _  6.  9x6  = 

14-2=  3  -  3  =  _  54-6 


Divide. 

o    p-|  

7.  3j25         8.  8j5T         9.  5j33         10.  2JTT 

1 


11.  8j8  12.  7j34         13.  5)45         14.  4)6 


15.  5j49         16.  1J6  17.  9}50         18.  4j37 


19.  6JTT         20.  9j30         21.  3j3  22.  7)65 
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Divisors  Less  Than  10  (72-73) 
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Divide :  8)437"      Estimate:  400  ^  8  =  50 

Stepl  Think:  8>  4 

Not  enough  hundreds,  so 
divide  the  43  tens. 

8)437    /5x8  =  40\ 
40     ^-^ " 

37       /43  -  40 =3\ 

Check:        54 —quotient 
X  8  —divisor 
432 

+ 5  —remainder 

437  —  dividend 


Step  2  Divide  the  37  ones. 

54  R5 

8)437 

40 

37 

32 

5 


4  x  8  =  32 


37  -  32  =  5 


-  5  <  8,  so  write 
5  as  the  remainder. 


Divide. 


6  R1 

1.4)25 

24 

1 


2.9)60 


3.5)67 


4.4)60 


5.8)9T 


Estimate.  Then  divide. 


6.2)118 


7.   7)763 


8.6)195 


9.5)817 


10.7)313 


n.4)$OT  12.7K68  13.2)$4^2  14. 5)$6.25 
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To  follow  text  page  115 


1-Digit  Divisors:   Larger  Quotients 


4.    7)5,8  6  3 


4)$  1  2.1  6 


6.    6)3,5  7  9 


8)$  6  0.3  2 


S      8.    4,736 


9.    $53.70  -r  6 


10.    $42.15  -s-  5 
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Name PATTERNS 

Consecutive  Patterns 


• 

Find  each  pattern.  Fill  in  the  missing  numbers  in  the  row. 


'  oeeeooooo 

'  EiQBBnnnnna 

"oeeeooooo 

*  EinnEHannnnn 

'eeeoooooo 

■  Eioannnnnna 

'  GKDOO0OOOO 
'  EHEJEHBBDDnnn 


I 

C  Silver  Burden  Company 


Name. 


Unit  2  Form  B 


Multiply.    (ODiective  2.1) 

1.   712  2.   $38.20 

x    4  x       7 


104,326 
5 


page  1 


$135.75 


5.   547 
x   10 


6.   $16.24 
x     60 


7.   719 
x  100 


8.   2.504 
x   300 


9.  50x800  = 


10.  70  x  12,000  = 


11.   63 
x  28 


12.   536 
x   19 


13.   723 
x  243 


14.   $25.45 
x    360 


IS.   4.372 
x   865 


16.   25,320 
x    635 


17.   18,463 
x   5,231 


Estimate.  Choose  a  reasonable  estimate.  (Objective  2.2) 

20. 


513,982 

7 


68,218 
59 


8,247 
486 


21. 


Obj.  2.1 


u 

S 

0-12 

13-17 

6,738 
2,384 


a.  350,000 

b.  3,500,000 

c.  4,200,000 

d.  42,000,000 


a.  3,600,000 

b.  3,000,000 

c.  4,200,000 

d.  42,000,000 


a.  4,000,000 

b.  400,000 

c.  3,200,000 

d.  32,000,000 


a.  12,000,000 

b.  14,000,000 
C.  10.000,000 
d.  1.200,000 


Ob).  2.2 


u 

S 

0-2 

3-4 

Multiplication 
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Division  Fact  Helper* 


Divide. 

1.  6)5T~ 

i.  5)45 

9.  1)4 

13.  7R2" 

Find  the  quotients. 
4x7=  28 

17.  28  +  4=  

28  +  7  =  

280  +  4  =  

280  +  7  =  


2.  6)36 

6.  6)54 

10.  6)42" 

14.  8164" 


3. 

5l0 

7. 

3)24" 

11. 

9)8T 

IS. 

4)28 

9x4=  36 


20.  36  -s-  9  = 
36-4  = 

360  +  9  = 

360  -s-  4  = 


9x2=  18 


is.  18  +  9  = 
18  +  2  = 
180  +  9  = 
180  +  2  = 


4x5=  20 


21.  20  +  4  = 
20  +  5  = 
200  +  4  = 
200  +  5  = 


4.  8)72" 

e.  9)63" 

12.  8)32" 

16.  "5)30" 


7x6=  42 


1?.  42  +  7  = 
42  +  6  = 
420  +  7  = 
420  +  6  = 


8x5=  40 


22.  40  +  8  = 
40  +  5  = 
400  +  8  = 
400  +  5  = 


Readiness,  Chapter  5 
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Name 


Geometric  Figures 


circle 


triangle 


square 


Name  the  figure  each  picture  suggests. 


\     '     / 


////////// 


o 

/  I  \ 


m 


&lfT    SHOP 


rectangle 


Tell  which  of  the  four  figures  is  missing  from  each  group. 


O 


A 
O  □ 
O  A  □ 
□  A 


How  many  sides  does  each  figure  have? 


9.    triangle 


10.    square 


n.    rectangle 


Readiness,  Chapter  10 
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Name 


Dividing  Larger  Numbers  (74-75) 


Reteach'mg 
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28 


To  divide  larger  numbers,  use  the  same  process  you  used  with  smaller  numbers. 

When  dividing  dollars  and  cents,  be  sure  to  write  the  dollar  sign  and  cents  point 
in  the  quotient. 


Divide: 

2,306 

4)9^24 

8| 

12 

12  J 

02 
_0 
24 
24 
0 


Don't  stop  yet. 

You  have  to 

divide  the  tens  and  ones. 


Divide. 


248 


i.5rT240 


/73T 
2.3)5^205 


Divide:  0  ° 

$  25*61 

5)$1 28.05 

15 

28 
25 
30 
30 
05 
_5 
0 


32-  0>  &(* 


-Li*  e<* 


3.8)2^14 


4.9)2^058 


5.2)$13.36 


6.8rr835 


i$2L  *z-      l%d- 

7.6)11,228  8.4)7^56 


9. 3)99,047  10. 8)$95.20 


►rThen  divide.  Check  your  answers. 

H.  $14.84  + 7  =     3J2^     12.  $39.96  +  4  =      iJj.        13.  $14.01  +3  =  J-JlZ 

,c  oc    J.  *  :    -37. "S"0 


2G  - 


c  -   i 


tf.*° 


3'.' 


/20.0G  r  *       *.-  fSooo 

i4.$132.25-5  =  ^l^f     15. $177.84  +  6  =    ZlM    16. $298.56  +  8  =  JlIA'1"' 


V 

■g/" 

-^ 

> 

M    put     qr^vgrs    only 
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Find  the  missing  factor  for  each  product  in  dark  print.  The  first  one  is  done  for  you. 


1. 

350 

2. 

124 

3. 

630 

7 

x       50 

4 

x       ->  ' 

7 

x        ?  O 

4. 

486 

5. 

640 

6. 

600 

6 

x        %\ 

8 

x      U 

6 

x      icO 

7. 

300 

8. 

420 

9. 

550 

5 

x     led 

4 

x     IC& 

5 

x         //  0 

.Find  the  quotients. 


io.     8)640  n.     51550  12.     6)486 


13.     71350  14.     4)420  15.     4)124 


90  LQO  GO 

16.     7)630  17.     61600  is.     5)300 
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To  follow  text  page  119 


Problem  Solving:   Using  Data  from  Tables 


Solve.  Use  the  data  in  the  table. 

1.    What  was  the  average  number  of 
students  in  each  sixth  grade 
classroom  last  year? 


(AdcU 


an 


I 

Students  in  Sixth  Grade  Rooms 

Teacher 

Last  Year 

This  Year 

Barnes 

24                   20 

Little 

26                   30 

Crotsky 

30 

30 

Timms 

28 

36 

Anderson 

27 

29 

r< 


2.   What  was  the  average  number  of 
students  in  each  sixth  grade 
classroom  this  year? 


°f 


What  was  the  average  number  of 
students  in  Mrs.  Anderson's  class 
for  both  years? 

Add  and  &{  Q 

divide  by  2. 


Ridgedale 

Game  1 

Game  2 

Game  3 

Game  4 

Game  5 

i 
Game  6 

62 

48 

75 

72 

70 

64 

Other  team 

60 

36 

70 

81 

68 

53 

What  was  the  average  number 

of  points  Ridgedale  scored 

in  its  first  6  games? 

(Round  to  the  nearest  whole  number.) 

( Add  and  \  U>  O 

j   divide    j 
\   by  6.    j 

John's  family  traveled  296  km  on 
Monday,  197  km  on  Tuesday,  and 
329  km  on  Wednesday.  What  was  the 
average  distance  traveled  per  day? 

3~7^<  Km 


What  was  the  average  number  of 
points  their  opponents  scored  in  the 
first  6  games?  (Round  to  the  nearest 
whole  number.) 


(d. 


7.    Sueanne  scored  46f  47,  49,  40,  and 
48  on  the  first  5  math  tests.  What 
was  her  average  score  for 
the  5  tests? 


Hb. 


RS6 


29 


Name. 


R  25 


Zeros  in  the  Quotient 


Session    i 


Use  with  texi  pages  64-65 


Find  91,076  +  3. 


3)91,076 


J3 

3)9 


First,  divide  3  into  9. 
There  is  no  remainder. 


30 


3)91,076 


30  3 


30  358 

\  ®- 

3/91,076 


91,076  +  3  =  30,358  R2 


The  next  number  is  1 . 
But  there  are  no  3's  in  1 , 
so  write  a  zero  a"bove  the  1 . 
Now  divide  3  into  10. 

There  is  a  remainder  of  1 . 
Write  this(T)in  front  of  the  7. 


Divide  3  into  17. 

There  is  a  remainder  of  2. 

Write  this(Din  front  of  the  6. 


Divide  3  into  26. 

There  is  a  remainder  of  2. 

Write  this  2  as  R2. 


Divide. 


1.  3)612 


2.  4)836 


3.  5)526 


4.  6)6~7l26 


5.  8)8,752 


6.  2)27l67 


7.  7J70,987 


8.  5)55,062 


9.  48,294  +  4  =  n 


n  = 


10.  60,217  *  6  =  n 
n  = 


11.  51,004  -r  6  =  n 
n  = 


Z  Silver  Burden  Company 


Name 

Division  Patterns 

Use  patterns  to  find  each  quotient. 

Example 

56  -s-  7  =  8 

560  *  7  =  80 

5,600  -r  7  =  800 


P  27 


Use  with  text  pages  68-69 


1.   49   -r    7   = 


2.  28  +  7  = 


3.  63  -r  9  = 


490  -5-  7  = 


280  +  7  = 


630  -T-  9  = 


4,900  -s-  7  = 


2,800  -f  7  = 


6,300  +  9  = 


3)210 


40JT60 


60)3^600 


7.  4,200  -s-  70  = 


8.  5,600  +  800  = 


9.  450  -r  90  = 


Find  each  missing  number. 


10.  2,100  -s-  7  =  n 
2,100  h-  n  =  30 
n  *  30  =  70 


300 


11.  5,400  -r  n  =  6 
5,400  -i-  60  =  n 
n  -=-  600  =  9 


» 


12.  7,200  -  80  =  n 
7,200  -r  n  =  900 
n  -r  8  =  9,000 

S.  Silver  Burden  Company 


13.  8,100  -r  n  =  90 


8,100  -e-  n  =  900 


8,100  -=-  9  =  n 


Name. 


R  26 


^j<p  an 


%Jse  with  text  papes  66-67 


Averages 


Bert 


Each  student  has  the  amount  of  money  shown.  Find 
the  average  amount.  To  do  this,  count  on  the  coins 
into  4  piles  so  that  each  has  the  same  amount. 
Jason  Paula 

®         ©  ®  © '  ®     @ 

>^p.         -i^-         ^liU         ^u.-  ■*»■ 

(390)  (26C) 

This  is  one  way  to  rearrange  the  coins. 


6 


^j"     s^T     "*»>• 

(380) 


Robin 
(&  <&  £  © 

^Vl^      Vi^      >1A     "W- 
Q      ^       S     S      S 

"   (57(6)       * 


Jason  Paula 


Bert 


\^^/    \i*r        "\ie>      ^**v'    \^*' 

(40C)  (400) 

40c  is  the  average. 

Averages  can  be  found  by  adding  and  dividing. 

Add  the  original  39 

amounts  each  26 

student  has.  38 

57 

160        160  +  4  =  40 
40c  is  the  average. 


fr«    l-N>.      £ra   UJj     g}j 
^ic-        — «       ,*wr'     \^«*      \;^ 

(40C) 


Divide  by  the  number 
of  students. 


Robin 
(400) 


Find  the  average  of  the  following. 


29 

4 

21 


2. 


35 

78 

109 


3.  33 
87 
52 
16 


897 

108 

19 

176 


5.  S12.80 

16.27 

14.92 

87.41 

126.50 


6.  7,918 

608 

498 

818 

2,408 


©  Silver  Burdett  Company 


i 


Nsne R     Ol 

Use  witn  tex:  pages  76-77. 

Cnanging  Quotient  Estimates        ^  j  \\ 

Divide  4,284  -r  63. 


Step  1     63)4,284  Find  the  place  for  the  first  digit  in  the  quotient. 


Step  2 

60)4,284 

Round  the  divisor.           Think    60)428 

Step  3 

7 
63)4,284 
4  41 

Try  7  as  an  estimate. 
441  >  428 

Step  4 
;tep  E 

68 

63)4,284 

3  78 

504 

504 

0 

Change  the  estimate.  Try  6. 

378  <  428 
Complete  the  division. 

•t 

4,284 

-  63  =  68 

Divide.  Multiply  to  check. 

1.  43)2,064  2.  82)7,298  3.  51)2,958  4.  62)5,456 


5.  2,117  h-  73  6.  8,004  +  23  7.  19,701   -  99 


"■  <vh/«?r  Burden  Company 


Name  — 


R  30 


Use  with  text  pages  74-75 


Two-Digit  Divisors 

Find  2,656  +  32. 


3212^656— 


Estimate. 


8 
►30)265 


Multiply 


32)2,656 
U2  56 
96 


-8  Try  the  8. 


256  <  265 

Subtract  and  bring  down  the  6. 


Estimate. 


3 
•30)96 


Multiply 

[83 
32)2,656 
2  56 

96 
— »96 

2,656  ■*■  32  =  83 


Check: 


Try  the  3. 


Subtract.  No  remainder. 


83 

x32 

166 

2  49 

2,656 


Divide.  Multiply  to  check. 


1.  46)3,588 


2.  72)3,672 


3.  91)7,917 


4.  63)2,772 


5.  3,412  +  55 


6.  6,874  ■*■  87 


7.  5,423  -s-  87 


<t  Silver  Burdett  Company 
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Name 


C"W 


Id 


P    11 


Problem  Solving:  Review 


Sports  car 

57,768 


Use  with  text  Dages  22-23. 


Station  wagon 

S8.420 


Economy  compact       Luxury  sedan 


S4.880 


S15.960 


Van 

S9.540 


Truck 

S7.369 


Jeep 

S8.661 


Ace  Auto  Company  sells  used  cars,  vans,  trucks,  and 
jeeps.  The  company  has  the  vehicles  shown  above  for 
sale.  Use  the  picture  to  solve  each  prodem. 

Example 

Which  is  less  expensive,  the  sports  car  or  the  jeep? 

The  sports  car  costs  57,768. 

The  jeep  costs  $8,661. 

$7,768  <  $8,661 

The  sports  car  is  less  expensive  than  the  jeep. 


1.  Which  is  the  most  expensive 
vehicle? 


2.  Which  is  the  least  expensive  vehicle? 


3.  Which  costs  more,  the  truck  or  the  4.  Kate  has  $8,000  to  spend  on  a  car. 

van?  How  many  dollars  more  does  it  Which  cars  can  she  choose  from? 

cost? 


5.  What  if  the  jeep  were  reduced  in 
price  by  $500?  How  much  would  it 
cost  then? 


6.  What  if  you  bought  the  sports  car 
and  resold  it  for  $8,000?  How  much 
profit  would  you  make?     • 
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Appendix  C 


Teacher  Instructions 

*  Each  child  in  your  middle  math  classes  should  take  this  test. 

*  Each  child  may  use  scratch  paper  to  figure  out  the 
problems;  they  are  to  circle  the  correct  letter  (not  write 
out  the  answer). 

*  After  handing  out  the  test  read  the  directions  out  loud  to  the 
class  (the  directions  listed  on  their  test). 

*  You  may  mention  that  this  test  will  not  be  given  a  numerical 
grade  but  that  they  are  encouraged  to  do  their  best. 

*  Encourage  the  students  to  work  quickly  as  this  test  should  be 
completed  in  40  minutes  or  less. 

*  The  attitude  survey  can  be  given  the  next  day.  It  shouldn't 
take  the  students  more  than  5  minutes  to  complete. 

*  I  will  pick  up  all  tests  in  the  main  office  on  Monday, 
October  2, 1989. 


NAME  H-  /Pn 


DATE 


Directions:  Circle  the  letter  which  best  answers  the  question.  You  may  use 
scratch  paper  to  find  the  answers  if  needed.  Do  not  linger  on  any  one  problem. 
If  you  are  not  sure  of  an  anwser  go  on  to  the  next  problem. 


1 .     What  is  the  value  of  4  in  7.243,782? 
A     40,000  C     4,000,000 

B     4,000  D     not  given 


What  is  the  expanded  form  of  402,060,300? 
A     40,000  +  2,060  +  300 
B     400,000,000  +  2,000,000  +  60,000  +  300 
C     400,000,000  +  20,000  +  60,000  +  300 
D     not  given 


Compare.  18,032  018,147 

A     <  C     > 

B     =  D     not  given 


What  is  the  missing  addend  in  the  sentence  +  20  =  90? 

A     40  C     75 

B     110  D     not  given. 


5.     What  is  the  related  subtraction  sentence  for   _  +  1 6  =  25? 
A     16-_  =  25  C     _-  16  =  25 

B     25  - 1 6  =  _         D     not  given 


GO  ON  TO  THE  NEXT  PAGE 


6.     Choose  the  best  estimate. 
2,043 
+6.510 

A     8,000  C     9,000 

B     7,000  D     not  given 


7.     Choose  the  best  estimate. 
434 

-_zm 

A     400  C     100 

B     200  D     not  given 


8.     Which  answer  is  correct? 
4244 
+    619 

A     4,683  B      4,862 

B     4,863  D     not  given 


9.       Which  answer  is  correct? 
$25.02 
-17.10 

A     $7.12  C     $7.92 

B     $17.92  D     not  given 


1 0.     Jim  had  $1 .50  with  which  to  buy  lunch  and  ice  cream.  If 
lunch  costs  $1.15  and  ice  cream  costs  .35,  how  much 
money  will  Jim  have  left  over? 
A     .05  CO 

B     .10  D     not  given 


GO  ON  TO  THE  NEXT  PAGE 


1 1 .     Alice  lives  1 6  miles  from  the  school.  Her  best  friend,  Mary 
lives  on  the  same  road  as  Alice  but  Mary  lives  22  miles  from 
the  school.  How  many  miles  are  between  Alice's  house 
and  Mary's  house? 
A     8  miles  C     6  miles 

B     5  miles  D     not  given 


12.     Which  answer  is  correct? 
15x4  =  _ 
A     60  C     45 

B     65  D     not  given 


1 3.     Which  answer  is  correct? 
$21.00  x  15  =  _ 
A     $310.00  C     $305.00 

B     $315.15  D     not  given 


1 4.     What  are  the  first  four  multiples  of  4? 
A     0,4,8,12  C     1,4,8,12 

B     0,8,12,18  D     not  given 


1 5.     What  is  the  LCM  (Lowest  Common  Multiple)  of  4  and  5? 
A     10  C     9 

B     20  D     not  given 


1 6.     Choose  the  best  estimate. 
43  x  29  =  _ 
A     1200  C     1300 

B     1250  D     not  given 


1 7.     What  is  the  product  of  82? 


A 

16 

C     64 

B 

10 

D     not  given 

GO  ON  TO  THE  NEXT  PAGE 

NAME      •"••  -~r~  sr 
DATE 


Directions:  Circle  the  letter  which  best  answers  the  question.  You  may  use 
scratch  paper  to  find  the  answers  If  needed.  Do  not  linger  on  any  one  problem. 
If  you  are  not  sure  of  an  anwser  go  on  to  the  next  problem. 


1 .     What  is  the  value  of  3  in  7243,782? 
A     30,000  C     3,000,000 

B     3,000  D     not  given 


What  is  the  expanded  form  of  503,060,300? 
A     50,000  +  3,060  +  300 
B     500,000,000  +  3,000,000  +  60,000  +  300 
C     500,000,000  +  30,000  +  60,000  +  300 
D     not  given 


3.     Compare.  19,232  019,217 
A     <  C     > 

B     =  D     not  given 


4.     What  is  the  missing  addend  in  the  sentence  _  +  40  =  90? 
A     40  C    45 

B     130  D     not  given 


What  is  the  related  subtraction  sentence  for  _  +  26  =  45? 
A     26-_  =  45  C     _-26  =  45 

B     45-26  =  _         D     not  given 


GO  ON  TO  THE  NEXT  PAGE 


Choose  the  best  estimate. 

3.243 
+7.610 

A     9,000  C     11,000 

B      10,000  D     not  given 


7.     Choose  the  best  estimate. 
732 
-_422 

A     400  C     200 

B     300  D     not  given 


Which  answer  is  correct? 

4,499 
+    7Q3 

A     5,027  C     5,702 

B.     5,207  D     not  given 


Which  answer  is  correct? 

$55.12 

-13.06 

A     $4.06  C     $4.20 

B     $42.06  D     not  given 


1 0.     Jim  had  $2.50  with  which  to  buy  lunch  and  ice  cream.  If 
lunch  costs  $1 .75  and  ice  cream  costs  .40,  how  much 
money  will  Jim  have  left  over? 
A     .35  C     .30 

B     .40  D     not  given 


GO  ON  TO  THE  NEXT  PAGE 


1 1 .     Becky  lives  1 7  miles  from  the  school.  Her  best  friend,  June 
lives  on  the  same  road  as  Becky  but  June  lives  23  miles  from 
the  school.  How  many  miles  are  between  Becky's  house 
and  June's  house? 
A     9  miles  C    6  miles 

B     5  miles  D     not  given 


12.     Which  answer  is  correct? 
16x6  =  _ 
A     86  C     96 

B     69  D     not  given 


1 3.     Which  answer  is  correct? 
$21.00  x  25  =  _ 
A     $252.00  C     $525.00 

B     $525.25  D     not  given 


1 4.     What  are  the  first  four  multiples  of  5? 
A     0,5,10,15  C     1,5,10,15 

B     0,1,5,10  D     not  given 


1 5.     What  is  the  LCM  (Lowest  Common  Multiple)  of  4  and  3? 
A     12  C    24 

B     28  D     not  given 


1 6.     Choose  the  best  estimate. 
.  41  x28  =  _ 

A     1200  C     1300 

B      1250  D     not  given 


1 7.     What  is  the  product  of  72? 


A 

14 

C     49 

B 

9 

D     not  given 

GO  ON  TO  THE  NEXT  PAGE 

What  is  2x2x2x2x2x2  written  in  exponent  form? 

A     62  C     26 

B     25  D     not  given 


1 9.     Mrs.  Chang's  class  watched  a  history  special  on  T.V. 

which  lasted  for  1  hour  and  50  minutes.  The  show  was  over 

at  1 0:30.  What  time  did  the  show  start? 

A     8:45  C     8:40 

B     9:00  D     not  given 


20.     Which  is  the  correct  answer? 
88  t  7  =  _ 

A     14R2  C     2R4 

B     12  R4  D     not  given 


21 .     Which  is  the  correct  answer? 
510f  10=_ 

A     51  R0  C    5  R10 

B     50  Rl  D     not  given 


22.     What  is  the  average  of  94, 70, 92, 91 ,  98? 
A     89  C    98 

B     90  D     not  given 


23.     Karen  sold  $63.00  worth  of  candy  bars.  Adam  sold  $39.00 
worth  of  candy  bars.  The  candy  bars  each  cost  $3.00.  How 
many  candy  bars  did  Karen  and  Adam  sell  all  together? 
A     36  C    34 

B     69  D     not  given 


24.     What  is  the  value  of  4  in  5.49? 
A     4  tens  C    4  ones 

B     4  tenths  D     not  given 

GO  ON  TO  THE  NEXT  PAGE 


25.     What  is  the  decimal  for  twenty-five  and  two-one 
hundredths? 

A     25.200  C     2,520 

B     25.002  D     not  given 


26.     Which  group  of  numbers  is  in  order  from  greatest  to  least? 
A     .02;  .07;  .15;  .21 
B      .21;. 15;  .07;  .02 

C     .02;  .70;  .51;. 21  .       - 

D     not  given 


27. 


Compare. 
1.0  0. 25 
A     < 
B     = 


C 

D 


not  given 


28.     Compare. 

7.4501  O  74.501 
A     < 
B      = 


C 

D 


not  given 


29.     Choose  the  best  estimate. 
0.49 
±055 


A 

B 


1.10 
1.04 


C 
D 


1.40 
not  given 


30.     Arnold  wants  to  save  $  1 50.  He  has  saved  $5.25  each  week 
for  7  weeks.  How  much  more  does  he  still  need  to  save? 
A     $95.00  C     $113.00 

B     $112.25  D     not  given 


Appendix  D 


NOTICE 

Tne  ETS  Test  Collection  proviaes  microfiche  copiw  of  certain 
,,  .„A    h-.r-  ,s  a  service  to  educators  and  psychologists.   it  is 
hoSth-trhese  materials  will  provide  users  with  creative  ideas  or 
Sieve  pment  of  their  own  instruments,  or   in  some  t-"""£;j"th 

measures  of  attributes  for  which  no  published  tests  are  available. 

The  materials  included  on  the  microfiche  may  be  reproduc ej  by  the 
purchaser  for  his  own  use  until  otherwise  notified  by  E.S  or  the  autnor. 
Pension  to  use  these  materials  in  any  other  manner  must  be  obtained 
direct"  from  the  author.   This  includes  modifying  or  adapting  the 
materials,  and  selling  or  distributing  them  to  others.   Any  copyr ight 
notice  or  credit  lines  must  be  reproduced  exactly  as  provided  on  the 
original. 

Typically,  the  tests  included  in  this  service  have  not  been  sub- 
jected «  the  intensive  investigation  usually  associated  with  commercially 
Published  tests.   As  a  consequence,  inclusion  of  a  test  do es  not  imply 
any  Judgment  by  ETS  of  the  quality  or  usefulness  of  the  """-";  The 
purcr.--.ir  must  assume  full  responsibility  for  """j"1""*  »"'"" 
these  saterials.  the  manner  in  which  they  are  used,  and  the  interpre 
ration  of  data  derived  from  their  application. 

It  is  recommended  that  access  to  these  microfiche  be  limited  to 
staff  members  of  professionally  recognized  educational  and  psychological 
Institutions  or  organizations,  and  individuals  who  are  members  of  the 
AmerVan  Educational  Research  Association,  the  American  Psychological 
Association,  the  National  Council  on  Measurement  in  Education,  or  «« 
I.  o  ia  ion'for  Measurement  and  Evaluation  in  Guidance   The  qua l«i«tion. 
of  others  nc:  in  these  categories  should  receive  careful  consideration. 

Finally  the  purchaser  is  urged  to  provide  information  about  his  use 
of  these  materials  directly  to  the  authors.   Many  c°0Pera"P8  '"J1"' 
are  interested  ir.  collecting  data  on  their  instruments  which  will  cake 
"I,   more  useful  to  others.   Tharefore.  it  is  to  the  advantage  of  every- 
one concerned  -  authors,  present  users,  and  users   .  che  f^""  "  c^h 
Purchasers  recognize  their  professional  responsibility  "initiate  such 
communication.   The  address  of  th=  author  of  this  instrument  as  of  -he 
date  on  which  this  series  was  released: 

Penelope  L.  Peterson 

Department  of  Educational  Psychology 

Vniversitv  of  V.'isconsir. 

lO^S  V.'.  .Tohr.scr.  Street 

Madison.  VZ      53706 


ETS  Test  Collection 
Educational  Testing  Service 
Princeton,  Sew  Jersey  08541 
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ATTITUDE  TOWARD  MATHEMATICS  SCALE  bv  Penelope  L.  Peterson,  1978. 

DESCRIPTION:  A  five-point  agree -di sagree  scale  designed  to  measure 
students'  interest  in  mathematics. 

ADMINISTRATION:  Sel  f -admi  n.  st  e  red  paper  and  pencil  test  used  with  students 
in  grades  4-6  as  part  of  a  study  of  preferences  in  learning  situations. 

SCORING  AND  INTERPRETATION:  Point  va.ues  are  assigned  to  each  response  and 
summed  . 

TECHNICAL  INFORMATION:  Information  on  reliability  is  u.cluded. 
MATERIALS:  Test;  Scoring  Key;  Technical  Information. 

REFERENCES:  Janicki,  Terence  C.  and  Peterson,  Penelope  L. 
"Aptitude-Treatment  Interaction  Effects  of  Variations  in  Direct 
Instruction."  AMERICAN  EDUCATIONAL  RESEARCH  JOURNAL;  vl8  nl  p«-82,  Spr 
1981  . 

Peterson,  Penelope  and  Janicki,  Terence  C.  "Individual  Character  i  sties  and 
Children's  Learning  in  Large-Group  and  Small-Group  Approaches.  JOURNAL  OF 
EDUCATIONAL  PSYCHOLOGY;  v71  n5  p677-87,  1979. 

Peterson,  Penelope  and  Others.  "Ability  Treatment  Interaction  Effects  on 
Children's  Learning  in  Large-Group  and  Smal 1 -Group  Approaches.  AMERICAN 
EDUCATIONAL  RESEARCH  JOURNAL;  vl8  n4  p453-73  ,  Win  1981. 

Pe-erson   Penelope  L.  and  Others.  "Students'  Aptitudes  and  Their  Reports 
of  Cognitive  Processes  During  Direct  Instruction."  JOURNAL  OF  EDUCATIONAL 
PSYCHOLOGY;  v74  n4  p535-47 ,  1982. 

Swing  Susan  R.  and  Peterson,  Penelope  L.  "The  Relat  iorvship  of  Student 
Ability  and  Small-Group  Interaction  to  Student  Achievement.  AMERICAN 
EDUCATIONAL  RESEARCH  JOURNAL;  vl9  n2  F259-74,  Sum  i982. 
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INTERESTS  ABOUT  MATH 

We  also  want  to  know  how  interested  people  are  about  various  things  in  math. 
On  the  following  four  pages  are  statements  like  these: 

1  like  warm  sunny  days. 


Strongly  Agree 


Agree 


Don't  Care 


Disagree 


Strongly  Disagree 


Please  check  the  answer  that  tells  best  how  much  you  agree  or  disagree  with 
each  statement  about  yourself.   For  example,  if  vou  really  like  warm  sunnv 
days,  you'd  put  a  M  on  the  line  above  strongly  agree.   If  you  don't  really 
care  about  warm  sunny  days,  vou'd  put  a  check  (•)  on  the  line  above  don't 
care. 

There  ar»  no  right  or  wrong  answers  for  these  exercises.   They  simplv  tell 
how  vou  feel. 


BEGIN  ON  THE  NEXT  PAGE 


1.   Math  is  a  waste  of  time. 


Strongly  Agree     Agree     Don't  Care      Disagree     Stronglv  Disagree 


2.   Math  is  interesting. 


Scrongly  Agree     Agree      Dont'  Care     Disagree      Strongly  Disagree 


3.   I  think  math  classes  are  too  long. 


Strongly   Agree  Agree  Don't   Cl re  Disagree  Strongly   Disagree 


A.   I  like  anything  that  has  to  do  with  math. 


Strongly  Agree     Agree     Don't  Care     Disagree      Strongly  Disagree 


5.   I  like  to  spend  a  lot  of  time  answering  math  problems. 


Strongly  Agree     Agree     Don't  Care     Disagree     Strongly  Dlsagre' 


6.   I  like  math  books  more  than  any  kind  of  book. 


Strongly  Agree     Agree      Don't  Care     Disagree     Strongly  Disagree 


7.   I  could  do  very  well  without  math. 


Stronglv  Apree     Agree      Don't  Care      Disagree      Strongly  Disagr<=_- 


i.   Math  is  a  good  subject . 


Strongly  Agree     Agree      Don't  Care     Disagree      Strongly  Disagree 


GO  ON  TO  THE  NEXT  PAGE  IMMEDIATELY 


9.   I  am  not  interested  in  math. 


Strongly  Agree     Agree     Don't  Care     Disagree      Stronglv  Disagree 


10.   I  would  enioy  going  to  school  during  the  summer  if  I  could  study  math. 


Stronglv  Agree     Agree     Don't  Care     Disagree     Strongly  Disagree 


11.   If  it  has  to  do  with  math,  forget  It!   I  hate  math! 


Strongly  Agree     Agree     Don't  Care     Disagree      Strongly  Disagree 


12.   I  would  like  to  work  where  I  can  use  math  when  I  grow  up. 


Strongly  Agree     Agree     Don't  Care     Disagree      Strongly  Disagree 


13.   There  ar'j  lots  of  things  I'd  rather  do  than  studv  math. 


Strongly  Agree     Agree     Don't  Care     Disagree     Ftrongly  Disagree 


14.   I  can  hardly  wait  for  math  class  every  dav. 


Strongly  Af ree     Agree     Don't  Care     Disagree     Strongly  Disagree 


15.   1  only  take  math  because  I  have  to. 


Strongly  Agree     Agree      Don't  Care      Disagree      Strongly  Disagree 


GO  ON  TO  THE  NEXT  PAGE 
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INTERESTS  ABOUT  MATH  -  Scoring  Key 


Strongly  Agree  5 

Agree  4 

Don  * t  Care  3 

Disagree  2 

Strongly  Disagree  1 


Strongly  Agree  1 

Agree  2 

Don't  Care  3 

Disagree  4 

Strongly  Disagree  5 


Items:      2,4,5,6,8,10,12,14     '      TCSi"V~W£L 


Items:      1,3,7,9,11,13,15 
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Higher  score  indicates  more  positive  attitude. 


Q.\\ie    33-cM    item    ~™1"f' 
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INTERESTS  ABOUT  MATH 


I  want  to  know  how  interested  people  are  about  various  things 
in  math.  On  the  following  pages  are  statements  like  these: 

I  like  warm  sunny  days. 


Strongly  agree         Agree         Don't  Care        Disagree      Strongly  disagree 

Please  check  the  answer  that  tells  best  how  much  you  agree  or 
disagree  with  each  statement  about  yourself.  For  example,  if 
ou  really  like  warm  sunny  days,  you'd  put  a  check  (O  on  the 
line  above  strongly  agree.  If  you  don't  really  care  about  warm 
sunny  days,  you'd  put  a  check  (vO  on  the  line  above  don't 
care. 

There  are  no  right  or  wrong  answers  for  these  exercises.  They 
simply  tell  how  you  feel. 

Ready? 

BEGIN  ON  THE  NEXT  PAGE 


1 .       Math  is  a  waste  of  time. 


Strongly  agree         Agree         Don't  Care         Disagree       Strongly  disagree 


2.       Math  is  interesting. 


Strongly  agree         Agree         Don't  Care         Disagree       Strongly  disagree 


3.       I  think  math  classes  are  too  long. 


Strongly  agree         Agree         Don't  Care        Disagree      Strongly  disagree 


4.       I  like  anything  that  has  to  do  with  math. 


Strongly  agree         Agree         Don't  Care        Disagree      Strongly  disagree 


5.       I  like  to  spend  a  lot  of  time  answering  math  problems. 


Strongly  agree         Agree         Don't  Care        Disagree      Strongly  disagree 


6.       I  like  math  books  more  than  any  kind  of  book. 


Strongly  agree        Agree         Don't  Care        Disagree      Strongly  disagree 


GO  ON  TO  THE  NEXT  PAGE 


7.       I  could  do  very  well  without  math. 


Strongly  agree         Agree         Don't  Care        Disagree      Strongly  disagree 


8.       Math  is  a  good  subject. 


Strongly  agree         Agree         Don't  Care        Disagree      Strongly  disagree 


9.       I  am  interested  in  math. 


Strongly  agree         Agree         Don't  Care        Disagree      Strongly  disagree 


1 0.       I  would  enjoy  going  to  school  during  the  summer  if  I  could 
study  math. 


Strongly  agree        Agree         Don't  Care        Disagree      Strongly  disagree 


11.       If  it  has  to  do  with  math,  forget  it!  I  hate  math! 


Strongly  agree         Agree         Don't  Care        Disagree      Strongly  disagree 


12.       I  would  like  to  work  where  I  can  use  math  when  I  grow  up. 


Strongly  agree        Agree         Don't  Care         Disagree      Strongly  disagree 


GO  ON  TO  THE  NEXT  PAGE 
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